
UCRL-JRNL-209624

Phenomenology treatment of
magnetohydrodynamic turbulence with
non-equipartition and anisotropy

Y. Zhou, W. H. Matthaeus

February 11, 2005

Physics of Plasmas



Disclaimer 
 

 This document was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor the University of California nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for 
the accuracy, completeness, or usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any 
specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, 
does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United 
States Government or the University of California. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States Government or the University of California, 
and shall not be used for advertising or product endorsement purposes. 
 



���������	�
�����	��������������������������	���������� �������"!#���$!��%�����
&(')�+*��-,#*#�(�.��'/�
0 &1���2���	�"34��5"*#&76������+&8�+&(���2����!2���#&(9����+���	6��

:�;=<?>+@BA
C�DFE$G7;IH+JK;LC/MONP;IGRQS@BG7;UT%D4VRMW@BH�D4X C�DPYZ@BG[D4VR@BG7\

]^H�MONB;KGR_7MOV8\`@Pacb�DPXOMOad@BG7H+MeD�fgC/MONP;IGRQS@BG7;Pf-b�DPXOMOad@BG7H+MeDihPjlkgmBm

npo-q=o�rsD4VRVR>�DP;KA+_
t�DPG�V[@BX u";K_R;FD4GRJv>sw8H�_7V[MxV[A�VR;Pf-]"H+MONP;IGR_7MOV8\y@Pa�z�;IXWDFE�DPG7;Pf�T";KE�DPGR{-fZz�;IXWDFE�DPG7;|m}h�~gmF�

rsDP�BH�;KV[@P>l\��+G7@g�g\gH+DPQ�MOJI_���rsq^zU�?V[A+G7Y+A+XW;KH+JI;�V[>�;I@BG�\Bf�@Pa�V[;KH=;KQ��+XO@}\B;I�=_[D4VRMW_�a�DPJKVR@BGRMOXO\^MWH�DP_7VRGR@4�
�+>�\�_RMOJFDPX?DP�+�+XOMWJFD�V[MW@PH+_Ifl>�DP_	@Pa�V[;KH�ad@gJKA+_R;K�`@BH���D4G[DPQS;KVR;IG�G[DPH+�P;I_�VR>�D4V�MOQ���XO\|H+;IDPGRXx\S;I�lA�DPXZNPD4XWA+;K_
@Pa�{lMWH+;�V[MOJ|DPH+��Q�DP�BH+;�V[MWJ=;IH+;KGR�BMO;I_UDPH���XO;IH+�4V[>�_RJIDPXW;K_Ioiq^@}E�;�NB;KGIf�rsq%z���@}E�Q�DF\s>+D}NP;��+MW_7��DPG��
MOV8\�Q�DP�PH+;KVRMWJ���G[DPH���V[X�HlA+QLYZ;IGKf.�+MO_R_7MWQSMWXeD4G%{lMWH+;�V[MOJ�D4H+��Q�DP�BH�;KV[MOJ�u";�\�H+@BXW��_=HlA+QLYZ;IGKf.��MO��;IGR;KH�V
{lMWH+;�V[MOJ�D4H+��Q�DP�BH�;KV[MOJy@BA�V[;KG�XW;IH��PV[> _RJIDPXW;K_If¡DPH���_�V[GR@PH+�¢DPH�MW_R@4V[GR@P�l\Po£q";IGR;�D��+>+;IH�@BQ�;KH+@BXO@B�P\
ad@BG�_7A+Jv>¥¤7H+@BHg�1;I�lA+MO��DPG7VRMOVRMW@BH+;K�+¦`r�q%z§��@}E§MO_��+MW_7JIA+_7_R;K� oi¨�E	@�JK@BH+�+MxV[MO@BH+_�D4GR;|�+G7@B��@P_R;I��ad@BG�D
rsq^z©��@}EªV[@�V[GRDPH+_RMxV[MO@BH¢V[@�_�V[GR@PH+��VRA+GRY�A+XW;KHlV|�+@«EUf	;�¬�V[;KH+_RMO@BH+_�@PaL��Me�=¨�DF\�XW@PGI®_|JI@BH+_�VvDPH�VS��Ag¬
MWH DPH�MWH+;KG7VRMeDPX	G[DPH+�P;Pf�D4H+�)�dMWM��=¯U@PXWQS@B�B@BG7@«NZ®_L_RJIDPXW;�_R;K��DPGRD4V[MO@BH°Y�;�V8E�;K;IH£V[>�;�XWDPGR�P;yDPH+�±_7Q�D4XWX
_RJIDPXW;`YZ@BA+H���DPGRMO;I_|@Pa%DPH°MWH�;IG7VRMeDPX	G[DPH��B;Po³²�@BGLVR>+MW_�D4H�DPXO\�_7MW_If�VR>+;`�+;KV[DPMWXO;I�°MWHgad@BGRQ�D4V[MO@BH�@PH°VRA+G��
Y+A+XO;IH+JK;�_�V[G7A+JKVRA+GR;�MW_�H+@PVSH+;K;I�+;K� o±¨¡>�;I_R;�V8E�@�JI@BH��+MOVRMW@BH+_Lad@PG�r�q%z�VRG[DPH�_RMOVRMW@BH°D4GR;y;�¬g�Z;IJKVR;I�
V[@��+GR@}N�MW��;=JK@BH+_RMO_7VR;IH�V��+G7;I�+MOJKVRMW@BH+_^DPH+��_R>+@PA+XW��YZ;=DP�+�+XOMWJFD4Y+XW;�VR@�DPH+MO_R@PVRGR@B��MWJ=rsq%z´��@}E$_If D�a�V[;IG
V[>�;�XW;KH+�PVR>¢_RJIDPXW;K_LDPG7;�GR;K�+XeD4JI;I��Yl\�VR>+;IMOGiJI@PGRGR;K_R�Z@BH+�+MOH+�s�Z;IG7��;KH+�+MOJIA+XWDPGiJK@BQ��Z@BH+;KH�V[_Iosµg;KJI@BH+�?f
MOVUMO_#_7VRGR;I_7_R;K��V[>+D4VUV[>�D4V#VR>+;���\�H�DPQSMWJK_UDPH+��DPH+MW_7@PV[G7@B��\�@Pa�rsq%z���A+J�V[A�D�V[MW@PH+_UMW_#JI@PHlVRGR@BXOXW;K��Yl\
V[>�;�G7;IXWD4V[MxNB;�_�V[GR;KH+�PVR>�YZ;KV8E	;I;KH±V[>+;`_�V[GRDPMWH+MOH+��;K��;IJ�V[_SY�;�V8E�;K;IH�;I�+�+MO;I_�@Pa^_RMOQ�MOXeDPG�_RMO¶I;�DPH+�³V[>�;
_7E	;I;K�+MWH���DPJ�V[MO@BH`Y�\�V[>�;#XeDPG7�B;��1;I�+�+MO;I_Kf�@BG¡�+G7@B��DP�BD4V[MO@BH�;K��;IJ�V$@Pa�V[>+;#XWDPGR�P;��8_7JFDPXO;�Q�DP�BH+;�V[MWJ"·�;IXO�+_If
@BH�V[>�;S_7Q�D4XWX�_RJFD4XW;I_Kf�DPH+��DPH�DPXx\g_7MW_�@4a	VR>+MW_#Y�D4XeDPH+JK;LMWH��+G7MWH+JKMW�+XO;LDPXO_R@yGR;K�lA+MWG7;I_UJI@BH�_RMW��;IG[D�V[MW@PH�@Pa
H+@BH��8;I�lA+MO��DPG�V[MOVRMW@BH�;K��;IJKVR_Io

��¸"b¡µZ¹?kPºgo¼»P½�o�b	NZf�jl~go¾��kgo¼¿UDgf+jl~go¼ºB~|À4NZo

m



ÁFÂ/ÁvÃ�Ä"ÅiÆUÇ|È�É%Ä^ÁIÆUÃ

¸�Q�DP�BH�;KV[@4��A+MW�#QS@��+;IX�JIDPH=YZ;	DP�+�+XOMW;I�#VR@%DPH�\#��A�MW�U@BG��+XeD4_RQ�D¡VR>�D4V�JI@PH+�+A+J�V[_�;KXW;KJKV[G7MWJ�JKA+GRG7;IH�V
GR;IDP_R@PH�DPY+XO;�E�;KXWX�o�z�;I_7JIGRMOY�;K��Y�\|Q�DP�BH�;KV[@P>l\��+G7@g�g\gH+DPQ�MOJI_"�Êrsq%zU�¡ËÌmIÍ.Ë®º�Í�ËÎ»4Í�f�_7A+Jv>�_�\�_7V[;KQ�JFDPH�YZ;
ad@BA+H���MOHyDP_7VRGR@B��>l\�_7MWJFD4X _R;�VRV[MOH+�B_KÏ+H+;FD4GRY�\`�B;K@B�+>�\�_RMWJIDPX/_R;�VRVRMWH+�B_Kf�DPH+�yXWDPY�@PG[D4VR@BG7\S_R;�VRVRMWH+�B_Ko�¨¡>+;IG7;
DPG7;�Q�DPH�\³MOH+_7V[DPH+JI;y@Pa�rsq^z�V[A�GRY+A+XO;IH+JK;`E$>+MWJv>�>�DP_�Y�;K;IH�DP�+�+XOMW;K�°VR@�_�V[A+�g\gMOH+��V[>+;�µgA+H?f	V[>�;
_R@PXeDPG�E$MWH+� f�V[>+;#MOH�V[;IG7_7VR;IXWXWDPG�Q�;K�+MWA+Q�f���DPXeD«¬g\SJKXWA+_�V[;IG7_If�D4JIJIG7;KVRMW@BH`�+MO_R{l_If�ÀPA+�+MOVR;IGKf+DPH+�yQS@BXW;KJIA+XWDPG
JIXO@BA+�+_Ko

²�@BG�;Ð¬+D4Q��+XO;PflV[@L��GR@��+A+JI;^V[>+;�>�@PVU�(m}½PÑ¡¯���_7@BXeD4G	JK@BGR@BH+D�f+D=adGRDPJKVRMW@BH�@Pa VR>+;�{lMWH+;�V[MOJ%;IH�;IGR�4\�MOH
V[>�;�µ�A+H ®_iMWH�VR;IGRH+DPXcJI@PHlNP;IJ�V[MONP;�QS@PV[MO@BH+_�QLA�_7V�Y�;�JK@BH�NB;IG�V[;K�³MWH�V[@y>+;ID4V=DPH+��V[G[D4H+_R�Z@BG7VR;I��DPY�@}NP;
V[>�;��+>+@PVR@B_R��>+;IG7; ËÎjPÍÊopz�;I_7�+MOVR;�QS@BGR;�V[>�DPH�>+DPXOa�D�JK;IH�V[A�G7\�@PaUG7;I_7;FDPG7Jv> f^VR>+;��+G7;IJIMO_R;���>l\�_7MWJFD4X
�+G7@gJK;I_R_^V[>�D4V%XW;IDP�+_^VR@�JI@PGR@BH�DS>+;FD�V[MWH��`DPH+�sVR>+;i_7A+Y+_7;I�lA+;IH�V=DPJKJI;IXO;IGRD4V[MO@BHs@Pa�VR>+;i_7@BXeD4G"E$MOH+��DPG7;
H+@PV={lH+@}E$H o�q"@}E�;�NB;IGKfcV[>+;�XWMO_7V�@Pa¡�Z@B_R_7MWY+XO;���>l\�_7MWJFD4X	�+G7@gJK;I_7_R;I_|>+DP_iH�D4GRGR@}E	;I�¢_7MW�BH�MO·�JIDPH�V[XO\�Yl\
V[>�;�D4��N4DPH+JI;�MOH�QS;FD4_RA+G7;IQS;IH�V[_U_RA�Jv>¢DP_UQ�DP�+;|Y�\�V[>+;�]"XOVRG[DFN�MW@BXO;KV�b�@BG7@BH�DP�PG[DP�+>�µg�Z;IJ�V[G7@BQ�;�V[;KG
DPYZ@�DPG7��µ+Ò#q%Ò|o�Ò�H+;�_RA+G�N�MON�MWH+����@P_R_RMOY+MWXOMOV8\�MW_$V[>�D�V"VRA+GRY�A+XW;KHlV^JFD4_RJFD4�+;i�+G7MONP;IHsY�\�XW@}E���adGR;I�lA+;KH+JK\
rsq^z´E�D}NP;I_"MWH`V[>�;���>+@PV[@P_R�+>+;KGR;��+GR@��+A+JK;I_"_7VRGR@BH+�|VRA+GRY+A�XW;IH�V">+;ID4V[MOH+��MWH`V[>+;UJK@BGR@BH+D�o

¸%H+@4V[>+;KG%MWQS�Z@BG7V[DPH�V$JFDP_7;iMW_¡VRA+GRY+A�XW;IH�JI;i@PY+_R;KG7NB;K��MWHyV[>+;=MWH�V[;KGR�+XWDPH+;�VvDPG�\`Q�;K�+MWA�QÓË¾k�Í	ËÎ�4Í�Ë®~�Í�f
E$>+MOJv>s_R>�@«E$_KfZad@PG";Ð¬�DPQ���XW;PfZD�H+;FD4G��	��@}E	;IG"XeDFE¥ad@PG"_7@BQS;�V8E	@��+;KJFDP��;I_%MOH�E�DFNB;KH�A�QLY�;KG|ËÎÔ4Í�E$MOVR>
_R�Z;IJ�V[GRDPX�_RXO@B��;UÕ�mBÖ¼~P»�×s½�Ö¾½BÔUDPH+��DPXWQS@B_7Vc;I�lA+Mx�1��DPG�V[MOVRMOVRMW@BH+;K�LQ�DP�BH+;�V[MWJ�DPH+�S{�MOH+;KVRMWJ¡;KH+;IG7�P\�MWH|V[>�;
@BY+_7;IG�NB;I�sMWH+;KG7V[MWDPX?GRDPH+�B;4o

w8H��P;IH+;KG[DPX�MOa�@BH�;UE�DPH�V[_"V[@�MW��;IH�V[Mxa�\�JFD4H+�+MW�+D4V[;#ad@BG"rsq^z´VRA+GRY+A�XW;IH�JI;Pf�VR>+;U{�MOH+;KVRMWJUDPH���Q�DP�4�
H+;�V[MWJ�u$;K\�H+@BXO�+_�HlA+QiY�;KGIf¡Ø#Ù�D4H+�£Ø�Ú�f¡D4GR;�A+_R;�adA+X$��DPG[D4Q�;�V[;IG7_Io�¨¡>+;K_R;�MWH+�+MOJFD4VR;`V[>+;�GR;KXeD4VRMONB;
MWQS�Z@BG7V[DPH+JI;%@Pa.VR>+;#��@}EU¾_"MWH�;IG7VRMeDPXZad@BGRJK;I_¡V[@|VR>+;�N�MO_RJI@PA+_$@BG¡Q�D4�BH+;KVRMWJ���MO��A+_RMxNgMxV8\�;��?;KJKV[_Ko

¨¡>+;�{�MOH+;KVRMWJUu$;K\�H+@BXO�+_$HlA+QLYZ;IGIf-Ø#ÙBf�MO_¡�+;K·+H+;I�sDP_

Ø#Ù�Û
ÜÝZÞ�ß4àPá ��m«�

E$>+;KGR;�ÜÝ MW_�D�V8\��+MOJFDPX���@}EpNB;IXO@gJKMOV8\¢�dVR>+;|GR@�@PV7�1Q�;IDPHg�1_R�lA�DPG7;PfZGIo®Q�o®_Ioxf @Pa�V[>�;i��A+J�V[A�D4VRMWH+��NP;IXO@gJKMOV8\
·�;KXW�-�Ðf á MO_LV[>+;�{lMWH+;KQ�D�V[MWJ�N�MO_RJI@P_RMOV8\â�dQ�@PXW;IJKA+XeD4GiN�MW_RJK@B_RMxV8\ à �+;IH�_RMOV8\���DPH+� Þ�ß D�V8\��+MOJFDPX=�dXeDPG7�B;}�
NB;KXW@�JIMxV8\�_RJIDPXW;4o	µgMWQSMWXWDPGRXx\BflØ�ÚãMO_�V[>+;UQ�DP�BH+;�V[MOJUu";�\gH�@BXW�+_$HlA+QLYZ;IG

º



Ø�ÚäÛåÜÝZÞcß4à4æ ��ºB�

E$>+;KGR; æ MW_LVR>+;`Q�D4�BH+;KVRMWJ��+MO��A+_RMxN�MOV8\Bo�q^;KGR;�E	;�D4_R_RA�Q�;�VR>+;`V[G[D4H+_R�Z@BG7VLJI@�;KçSJIMO;IH�V[_Kf á DPH+� æ f
A+H+Mxad@BGRQ�o

w8H�Q�DPH�\`JIDP_R;K_If-MOV$MO_$DP_R_7A+Q�;K� f-@BH+Xx\�_R@PQ�;�V[MWQS;%E$MxV[>y@BY+_7;IG7N4D4VRMW@BH+DPX QS@PV[MxNPD�V[MW@PH f�VR>�D4V¡VRA+GRY+A��
XW;KH�V��+@«EpÜÝ MW_�@BHUV[>+;�_RDPQ�;�@BG7�+;IG�DP_�V[>+;�V8\��+MOJFDPXlQ�DP�BH+;�V[MWJc·+XW;I��_7VRGR;KH+�PV[> Üè�o�µgA+Jv>|DPH=DP_7_RA+QS��V[MO@BH f
@Pa�VR;IH¢JIDPXWXO;I��¦B;I�lA+MO��DPG7VRMOVRMW@BH�@Pa¡;KH+;IG7�P\Bf®¦��BG7;FD4VRXO\�_RMOQ���XWMO·+;I_#V[>+;�DPH�DPXx\�_RMW_=DPH+��GR;IJK;IMxNB;I_i_RA+�+�Z@BG�V
adGR@PQå_R@PXeDPG�E$MOH+�y@BY+_R;KG7N4D4VRMW@BH o�¨¡>�;=¸^XOa�N�é;IHyG[D�V[MW@

êFë Ûíì ß4à ì"î �Ê»��

MW_y@BG7�+;IGy@BH�;PfUDPH+�íA+_7A�DPXWXx\íï m à º¢MWHðV[>+;�MOH+;IG�V[MeD4X�G[DPH��B;�Ë®Ô�f¾�4ÍÊoäµgMOQ�MOXeDPG7XO\Pf¡;I�lA�D4VRMWH+� {lMWH+;�V[MWJ
@BA�VR;IG^_RJFD4XW; Þcß DPH���Q�D4�BH+;KVRMWJ�@BA�VR;IG%_7JFDPXO; Þ î³MW_"@Pa�V[;KH�DP_7_RA+QS;I� o�q^;IG7;=E	;LA+_7;iV[>+;=V[;IG7Q ¤7H+@BHg�
;I�lA+MO��DPG�V[MOVRMW@BH�¦�VR@sGR;�ad;IG�V[@sJIDP_R;K_LMWH�E$>+MWJv>°ì ß ñÛòì"îð@PG Þcß�ñÛ Þ îð@PG=YZ@PV[>?o�n�;�DPXO_R@�MWH+JKXWA+�+;
MWH°V[>�MW_��+;I_7MW�BH+D4V[MO@BH°JFDP_7;I_�@4a�A+H+;K�lA�DPX"�+MW_7_RMW�+D4V[MO@BH°_RJFD4XW;I_Kf�E$>+MOJv>�E$MWXOX�YZ;��+;�·�H+;K�£Y�;KXW@}EUo£²�@BG
Q�DPH�\�DP_7VRGR@B�+>�\�_RMOJFDPX.DP�+��XWMWJID4V[MO@BH+_Kf�V[>+;iDP_R_7A+QS��V[MO@BH+_"@Pac;K��A�MW��DPG�V[MxV[MW@PH�D4GR;���A�;I_7VRMW@BH+DPY+XW;�@BG";KNP;IH
�+MO_[DPXOXW@}E�;K� o

¸å�+MO_R_7MWQSMWXeD4GRMOV8\s@Pa¡Q�DP�BH+;�V[MOJ�DPH��¢{lMWH+;�V[MWJ�u";�\�H+@BXW��_iHlA+QLYZ;IGLMO_=@PH+;�MWH��+MWJID4V[MO@BH�@Pa$��@P_R_RMOY+XW;
H+@BH��8;I�lA+MO��DPG�V[MOVRMW@BH?f.@BGi��@B_7_RMOY+XW;��+;I��D4G7V[A�GR;�adG7@BQó_�\�Q�QS;KVRG7\Bf�Y�;�V8E�;K;IH°��@}EåD4H+�³Q�D4�BH+;KVRMWJS·�XW;K�
MWHsrsq^z´V[A�GRY+A+XO;IH+JK;Po¡²�@BG$;Ð¬+D4Q��+XO;UMWHyV[>+;�;IH�N�MWG7@BH+QS;IH�V[_"_RA+Jv>�DP_"VR>+;UMWH�V[;KGR_�V[;IXOXeDPG¡QS;I��MWA+QäD4H+�
�+G7@PV[@B�BDPXeDPJ�V[MOJ%�+XWDP_RQ�D�f�VR>+;UQ�DP�PH+;KVRMWJ#��G[D4H+��V[X/HlA+QiY�;KG

ô ê Û Ø�Ú
Ø#Ù Û á

æ ��jl�

MW_	NB;IG�\`XeD4GR�B;%DPH+�`JFD4H�YZ;UDP_�XWDPGR�P;�DP_#m}½lõdö��$m}½P÷8÷=��µ�Jv>+;I{4@gJv>+MO>+MWH¢ø�ù	úPûxü�Ë®h�Í/DPH+�`n�;I_�VLø�ù�úPûxü�ËÌm}½4Íe��o
¨¡>+;�ýUDPXeD«¬g\SØ#Ù#MO_�MWH�V[>+;�GRDPH+�B;^@Pa�m}½4ö��[m}½ Ñ D4H+��V[>+;%Q�DP�PH+;KVRMWJ^u";�\gH�@BXW�+_�H�A�QLY�;KG�MW_�DPYZ@BA�V�mF½�õ�þ

ÿ m}½P÷��iË mPmIÍ�o
¨¡>+;L>lA+�B;=Q�D4�BH+;KVRMWJ�u$;K\�H+@BXO�+_^HlA+QiY�;KG%MWH�V[>+;iDP_7VRGR@B��>l\�_7MWJFD4X�DPH��sJI@P_RQS@BXW@B�PMWJFD4X _RMxV[A�D4VRMW@BH�MW_

@Pa�VR;IH|VvDP{4;IH�V[@UQS;FDPHLVR>�D4V�V[>�;¡Q�DP�PH+;KVRMWJ�·�;KXW��MW_.adGR@B¶K;IHSMWH�V[@#�+XWDP_RQ�D�f�D4H+�|V[>+;¡_7JFDPXO;¡XW;IH��PV[>|@PaZV[>�;
·�;KXW�LMOH+JIG7;FDP_7;I_c@BH�XO\UE$MOVR>iV[>+;	;�¬g��DPH�_RMW@PH|@Pa�V[>+;�]^H+MxNB;IG7_R;4oc¸%_c�Z@BMOHlVR;I�L@PA�VcY�\Lb�>+GRMO_7V[;KH+_R_7@BHsø�ù.úPûxü
ËÌm«º�ÍÊfg>+@}E	;KNP;IGIfgV[>+;"_RMOQ��+Xx\|�+MOJKV[A�GR;"�+@g;K_�H+@4V�H+;KJI;K_R_[D4GRMWXx\S�BMONP;%D#adA+XWX-�+;K_RJKGRMW�gV[MW@PH�@Pa?V[>+;^��\�H�DPQSMWJI_

»



YZ;IJFD4A+_R;|V[>�;Srsq%z§V[A�GRY+A+XO;IH+JK;Pf/;K_R�Z;IJIMWDPXWXx\sMOH�>+MO�B>�u";�\�H+@BXW��_#H�A�QLY�;KGR_�E$>+;KGR;|H+@PH+XWMOH+;FDPG"V[;KGRQS_
DPG7;LMWQS��@PG7VvD4HlVIf-;�¬g>+MWY�MOV%VRA+GRY�A+XW;KHlV�Y�;K>�DFNgMO@BGIf�E$>+MWJv>�JIDPH�XW;IDP�+_%VR@`D�GR;K�+MW_�V[G7MWY+A�VRMW@BH�@Pa�Q�D4�BH+;KVRMWJ
;IH�;IGR�4\|@}NB;IG���MO��;IGR;KH�V�XW;IH��PV[>|_7JFDPXO;Po�µlVvD4VRMW_7VRMWJIDPXgJKXW@B_7A+GR;�VR>+;I@PG7\L@4a?��@BA+�lA+;�VUø�ù�úPûxü-Ë mF»4Í�DPH���C/;K@BG[D4V
ø�ù.úPûxü-Ë mFj4Í+>�DP_�YZ;I;KHSDP�+�+XOMW;I�LVR@#_R>+@}E V[>�D�V��+;IJIDF\gMOH+�=rsq%z£VRA+GRY+A�XW;IH�JI;¡V8\��+MWJIDPXWXx\=XO;FDP��_�V[@UD%a�DP_�V[;KG
�BG7@«E¡VR>�@Pa�V[>+;|Q�DP�BH�;KV[MOJiJK@BGRG7;IXeD�V[MW@PHsXW;KH+�PVR>�V[>�DPH�@BH�;iE�@PA+XW��;Ð¬��Z;IJ�V[;K��adG7@BQ�VR>+;|;�¬g��D4H+_RMO@BH�@Pa
V[>�;=]"H+MONP;IG7_R;=DPXW@BH���Ë m«k«Í�o

:�@BA+_7;Ka�ø�ùiúPûxü%ËÌm}�4Í"�+MW_7JIA+_7_R;K�±V[>+;�_RMxV[A�D�V[MW@PH°E$>�;IH±VR>+;sô ê HlA+QLYZ;IGSMW_|NB;KG7\�_RQ�DPXWX#��m}½����v��o
¨¡>+MO_�>�DP_���G[DPQ�D4V[MOJ�JK@BH+_7;I�lA+;IH�JI;�ad@BG�VR>+;�Q�DP�BH+;�V[@BG7@PVvD�V[MW@PH�DPX¡MWH�_7VvD4Y+MWXOMOV8\Boí¨¡>+MO_�MWH+_�VvDPY�MWXWMxV8\³MW_
�B;KH+;IGRDPXWXx\`DPJKJI;I�gV[;I�sDP_¡V[>+;UQ�DPMWH`QS;IJv>+DPH+MW_7Qò�+G7@g�+A�JIMWH���VRA+GRY�A+XW;KH+JI;UMWH�DPJKJIG7;KV[MO@BHy�+MW_7JI_i�Êt�D4XWY+A+_
DPH+��q^DFE$XW;K\³Ë m}~�Í��Ðo�nð>�;IH�V[>+;�ô ê MW_�_7A�çSJIMW;KH�V=_7Q�D4XWX�fZ>+@}E	;KNB;KGIf�V[>+MO_�MWH�_7VvD4Y+MWXOMOV8\yMW_^_RA+���+GR;K_R_R;K� o
Ò�H�VR>+;U@PV[>�;IG¡>�DPH�� f+V[>+;�u$;K\�H+@BXO�+_$HlA+QLYZ;IG$MW_¡�lA+MxV[;UXeDPG7�B;��(m}½ � @BG#m}½ Ñ �Ðo

b�@BQS�+GR;K_R_RMOY+XW;	rsq^z±>�DP_�YZ;I;IHiDPGR�PA+;I�iDP_�GR;IXO;KN4DPH�V�V[@$V[>+;�_7V[DPG/ad@BGRQ�D4V[MO@BH�E$>+;KGR;	VR>+;�V[A+G7Y+A+XW;KH�V
rsDPJv>�H�A�QLY�;KG	Q�DF\|YZ;^>+MO�B>+;KG�VR>�DPH�m«kgo�n�;"E$MOXWX+H�@PV���MW_RJKA+_R_�V[>+MO_�MWQS��@BG�VvDPH�V�VR@B�+MWJ$Y+AgV�G7;Kad;IG�V[>�;
GR;IDP�+;KG$VR@SDSG7;IJI;KH�V%G7;KN�MW;�E���r�DPJ�C�@}E DPH+��¯#XW;I_7_R;KH³ËÌm}Ô4Íe��o

ÁIÁFÂ��	��Ç�
�#È��¡Ä^ÁIÆUÃ��
µgJFD4XW;"_R;I�+DPG[D4VRMW@BH�MW_�@Pa�V[;KH�;KQ��+XO@}\B;I��ad@BG	_7MWQS�+XWMxa�\iVR>+;%D4H�DPXO\�_7MW_%Ë m}h�Í�o�µ���;KJIMO·+JFDPXOXO\Bfl@BH�;%�+MxNgMO�+;I_

V[>�;`��\�H�DPQSMWJI_iMWH�V[@�D�_7Q�D4XWXx�1_RJIDPXW;S��DPG�VLV[>�D�V|JI@BH�V[DPMWH+_i_RQ�DPXWX �8_RQ�DPXOX�DPH+�°XeD4GR�B;Ð�8_RQ�DPXOX�JI@BA+��XWMWH��B_If
DPH+�`VR>+;UXeDPG7�B;��1_RJFD4XW;%�+DPG7V¡VR>�D4V$MWH�JIXWA��+;I_¡XWDPGR�B;Ð�8XWDPGR�B;%DPH+�yXeD4GR�B;Ð�8_RQ�DPXOXZJK@BA+�+XOMWH+��o�nð>+;IHyV[>�;�_7Q�D4XWX
_RJIDPXW;^·�;IXO�+_�DPG7;�Y+G7@�DP�+Y�D4H+� f�@PH+;%V[;KH+�+_�VR@iV[G7;FD4V	V[>+;�_7Q�D4XWXx�1_RQ�DPXWX�JI@BA+��XWMWH��LDP_�VRA+GRY�A+XW;KHlV�DPH+�`JIDPH
YZ;¡DP�+�+G7@F¬�MOQ�D�V[;I�LDP_�MWH+JK@BQS�+GR;K_R_RMOY+XW;�rsq^z�VRA+GRY�A+XW;KH+JI;4o�µgA+Jv>�D^V8E	@4��_RJIDPXW;�Q�@��+;IXgMW_�DP�+�+G7@B�+GRMWD4V[;
MWHS_R@PXeDPGcE$MOH+��MOHSE$>�MWJv>�VR>+;"XW;IH��PV[>S_RJIDPXW;$MW_�VR>+;^@PGR�+;KG�@4a?V[>�;^XO@gJIDPX+>+;KXWMW@�JI;KH�V[GRMOJ¡G[DP��MeDPX+JK@g@PGR�+MOH�D4V[;
ØLo�²�XWA�JKV[A+D4V[MO@BH+_�D4GR;LY+G7@�DP�+Y+DPH+��Y+A�VU�P;IH+;KG[DPXOXO\�>�DFNB;|JK@BGRG7;IXeD�V[MW@PHs_RJIDPXW;K_If Þcß DPH+� Þ î�f?V[>+D4VUDPG7;
QLA+Jv>�_RQ�DPXWXO;IGcV[>+DPH`ØLfgD4V�XO;FDP_�V	ad@PG	>+;KXWMO@gJK;IH�V[G7MWJ$�+MW_�VvDPH�JI;I_�@Pa V[>�;^@BG7�+;IG	@Pa�m^¸$]â@BG�Q�@PGR;Po�r�A+Jv>
@Pa�r�q%zâVRA+GRY+A�XW;IH�JI;^DPJKVRMON�MOV8\|V[DP{P;K_��+XWDPJI;^D4V	MWH+;KG7V[MWDPX+GRDPH+�B;"_RJIDPXW;K_	V[>+D4V�;�¬�V[;KH+�`GR@BA��B>+XO\iad@BGRQ Þcß
�+@}E$H�VR@i_7JFDPXO;I_"m}½B½B½#V[MOQ�;K_�@BG	_7@=_7Q�D4XWXW;KGIf�H+;IDPG�V[>+;$V[>+;KGRQ�DPX�MW@PH��P\�G7@B_RJIDPXW;=Ë®ºP½4ÍÊoc¨¡>lA+_	VR>+;�r�q%z
V[A�GRY+A+XO;IH+JK;¡DPJ�V[MON�MxV8\U@Pa-MWH�V[;KGR;K_7V�MO_.E	;IXWX�_R;K��DPGRD4V[;K�|MWHiXO;IH+�4V[>L_7JFDPXO;	adGR@PQpVR>+;�XWDPGR�B;Ð�8_7JFDPXO;�_7@BXeD4G�E$MOH+�

j



MWH�>+@BQS@B�B;IH�;IMOVRMW;K_Io	r�@BG7;I@}NB;KGIf-V[>+;=DFNB;IGRDP�B;�XeDPG7�B;��1_RJIDPXW;#�+G7@B�Z;IG7VRMW;K_^D4GR;UGR;KXeD4VRMONB;KXO\`G7;I�+G7@g��A+JIMOY+XW;4f-D
�+G7@B��;KG7V8\�V[>+D4VLD4XWXW@}E$_#�+;K_RJKGRMW�gV[MW@PH�@Pa¡JIDPH+@BH�MWJFD4X�D}NP;IGRDP�B;��+@«E
D4H+��Q�DP�BH+;�V[MOJS��GR@B�Z;IG�V[MW;K_�o�¨¡>+;
_RJIDPXW;�_R;I�+DPG[D4VRMW@BH|MO_.VR>+;¡_7V[DPG7VRMWH+���Z@BMOHlV�MWH|D4Hl\i@Pa-V[>+;	V8E�@4�1_RJIDPXW;¡�+MOGR;KJKV�MOHlVR;IGRDPJKVRMW@BH|D4�+�+GR@F¬gMWQ�D4VRMW@BH
��¨"µgz�w8¸#��@Pa�:�@B_R>+MO¶FDFE�D�DPH���JK@4�1E	@BGR{4;IG7_LË®ºgmIÍÊo

n�;�E$MOXWX"GR;K_7V[G7MWJ�V`@BA+G7_R;IXxNB;K_yVR@¢V[>+;�GRDPH+�+@PQ DPH���XW@�JFDPXOXO\°>+@BQS@B�B;KH+;I@PA+_yrsq^z VRA+GRY+A�XW;IH�JI;Pf
E$>+MOJv>sMW_"@Pa�VR;IHsMOH�NB@B{4;I��MOH�DP_�V[GR@P�+>�\g_7MWJIDPX�DPH+�s_7��DPJK;LDP�+��XWMWJID4V[MO@BHy_R@SV[>�D4V"V[>�;=�+G7@BY+XO;IQS_"YZ;IJK@BQS;
V[GRDPJKV[DPY+XO;Po�¨¡>+;SMWH+JK@BQ���GR;I_7_RMOY+XW;Srsq^z
QS@��+;IX�MO_�E$GRMOV7V[;KH�MOH�VR;IG7Q�_U@Pa�V[>+;���A+MO��NB;IXO@gJKMOV8\���D4H+�
V[>�;�Q�DP�BH�;KV[MOJ%·�;KXW����f+MWH+JKXWA+��;I_$D�Q�@BQS;IH�VRA+Qå;K��A+D4V[MO@BH� ���� ¿	��������Û Õ m� �¢Ü� ¿ m

j! � �"�$#����%#&�¥¿ á � ÷ � ��kB�

DPH+��D|Q�D4�BH+;KVRMWJ�MOH+�+A+J�V[MO@BHy;I�lA�D4VRMW@BH� ��'� Û(�$#°�)�*#&���/¿ æ � ÷ ��Ö �Ê���

¨¡>+;¡�+XWDP_RQ�D%�+;KH+_RMxV8\ � fBVR>+;�{lMWH+;KQ�D�V[MWJ�N�MW_RJK@B_RMxV8\ á flDPH+�|V[>+;�Q�DP�PH+;KVRMWJ���MO��A+_RMxNgMxV8\ æ flDPGR;�DP_R_7A+Q�;K�
V[@SYZ;�A�H+MOad@BG7QòJI@PH+_7V[DPH�V[_Io�¨¡>+;�NP;IXO@gJKMOV8\yDPH���Q�DP�BH+;�V[MOJ�·�;IXO�sDPG7;=_7@BXW;KH+@BMO��DPX�f��+����Û,�-���§Û ½
DPH+�yV[>�;���GR;I_7_RA+G7;�Ü� MW_¡��;KV[;KGRQSMWH+;K�yYl\`V[DP{lMWH+�LVR>+;U�+MONP;IG7�B;IH+JK;=@4a/.��-o��ÊkB��o

Ò�H+;|@Pa�V[>+;iJIGRMxV[MOJFDPX�MW_7_RA+;K_�V[>�D4V�_7V[MOXWX�H+;I;K��V[@`YZ;|DP�+�+G7;I_7_R;I��MWH�r�q%z§V[A+G7Y+A+XO;IH+JK;|MW_�Q�DP{lMWH+�
GR;�·�H+;KQ�;KHlV�@BH�V[>�;%ad@BGRQiA+XeDP_�ad@BG�V[>+;^NgMO_RJK@B_RMxV8\Bf�G7;I_7MW_7VRMON�MOV8\SD4H+��@PVR>+;IG�VRG[DPH�_R�Z@BG7V�JI@�;KçSJIMO;IH�V[_�_7A+Jv>
DP_�V[>+;KGRQ�DPX-JI@BH��+A+JKVRMON�MOV8\Poc¨¡>+;^JIXeD4_R_RMOJFDPX+E	@BG7{S@4a/t�GRDP�BMWH�_R{lMWM�Ë®ºBº�Í�Ë®ºP»4Í-MW_�_7VRMWXOX+MWH�A+_R;^DPH+����GR@B�BG7;I_7_
MWH#VR>+MW_�DPG7;FD$MW_�>+MW�P>+XO\%�+;I_7MWG[D4Y+XW;4o�q";IGR;�E	;��+@"H+@PV�V[DP{P;	D"�Z@B_7MOV[MO@BH#@BH�>+@}E¢N�MW_7JI@B_7MOV8\UDPH��iGR;K_RMO_7V[MxN�MOV8\
_R>�@BA+XW��Y�;�JFDPXOJIA+XWD4V[;K��MOH�D���DPG7VRMWJKA+XeDPG�DP���+XWMOJFD4VRMW@BH f�Y+AgViGRD4V[>+;KGiJK@BH+_RMO�+;IG=_R@BQS;SMWQS�+XWMOJFD4VRMW@BH+_%@Pa
H+@BH���;I�lA+MW�+DPG7VRMOV[MO@BH�VR>�D4V�JI@PA+XW�³YZ;yMWH+�+A�JI;I�°Y�\¢N4DPG7MW@BA+_�D4�B;IH+JKMW;K_If�_RA+Jv>�DP_�H+@BHg�1A+H+MxV|Q�D4�BH+;KVRMWJ
��G[DPH���V[X/HlA+QLYZ;IGKo

q^@BQS@B�B;KH+;I@PA+_�rsq%z£VRA+GRY+A�XW;IH�JI;$D4V�>�MW�B>|u$;K\�H+@PXW�+_�HlA+QLYZ;IG�JFDPH�YZ;�Jv>�DPGRDPJKVR;IGRMO¶I;K�SY�\|_7;KNP;IG[D4X
�+Mx�?;KGR;IH�V"G[D4H+�B;#@Pa._R��D�V[MeD4X _RJIDPXW;K_I¹

mBo�¨¡>+;S;IH+;KGR�P\�JK@BH�VvDPMOH+MWH+�`_7JFDPXO;I_K¹=¨¡>+;�QS@PV[MO@BH+_#@Pa�V[>�;I_R;S_RJIDPXW;K_�� Þcß DPH�� Þ î���JI@BH�V[G7@BXcV[>�;
@}NB;KG[DPXOX���\�H�D4Q�MOJI_�@4a V[A+G7Y+A+XO;IH+JK;Pf+D4H+�`DPG7;%�+MOGR;IJ�V[Xx\�GR;I_7��@PH+_RMOY+XW;"ad@BG�VRA+GRY�A+XW;KH+JI;�;KH+;IG7�P\SV[G[D4H+_R�Z@BG7V
�+G7@gJK;I_R_7;I_Ko

k



ºgo�¨¡>+;UMWH�;IG7VRMeDPX�G[DPH��B;P¹�¨¡>+;UJKXeDP_7_RMWJIDPX/¯#@BXOQ�@B�P@BGR@}N�V[>+;K@BG7\�Ë¾º�jPÍ�DP_7_RA+QS;I_¡V[>+D4V$MWH�VR>+;UMWH+;KG7V[MWDPX
G[D4H+�B;Pf�V[>+;���\�H�DPQSMWJK_SD4V�D4H�MOHlVR;IG7Q�;K�+MeD4VR;`_RJIDPXW;4f ê f�JFD4H+H+@PV�Y�;�MWHg��A+;IH�JI;I��Y�\ VR>+;y@BA�VR;IGIf�XW@}E
adGR;K�lA+;IH+J�\�_RJFD4XW;I_Kf Þcß D4H+� Þ î�f«E$>+MWJv>iDPGR;�V[>�;�_7JFDPXO;I_�@PagQ�@B_�V�;�¬�V[;KGRH�DPXl;KH+;IG7�P\U_R@BA�GRJI;K_�D4H+��ad@PGRJIMOH+�+f
H+@BG�JFDPHðMOV�Y�;�MOH���A+;KH+JI;K�âY�\�V[>+;�MOH+H+;IGKf^>�MW�B>±adG7;I�lA+;KH+JK\Pf%N�MW_RJK@BA+_`�+MO_R_7MW��D4VRMW@BH£DPH+�ðQ�D4�BH+;KVRMWJ
�+Mx�?A+_7MON�MOV8\�_RJIDPXW;K_S�)0 ß DPH��10Pî���oL¨¡>+MO_#�+;IJK@BA+�+XOMWH+�`@4a�VR>+;|��\�H�DPQSMWJK_#MW_�VR>+;LadA+H+��D4Q�;KHlV[DPXcG7;FDP_7@BH
ad@BGLVR>+;yA+H+MONP;IG7_[DPX$H�D4VRA+GR;y@Pa"V[>�;�MOH+;IG�V[MWDPX�GRDPH+�B;`ad@BG�D�adA+XOXO\��+;KNP;IXW@P��;K��V[A�GRY+A+XO;IH+JK;Pf	GR;I�BDPGR�+XO;I_7_
E$>+;�V[>+;KG"VR>+;U_R�Z;IJKVRG[D|VvDP{4;�VR>+;UMW_7@PV[G7@B�+MWJ%@BG$DPH+MO_R@PVRGR@B�+MOJ%ad@BG7Q�_Ko

»�o�¨¡>+;#�+MO_R_7MW��D4VRMW@BH�G[DPH��B;P¹�¨¡>+;�VRA+GRY�A+XW;KHlV$;KH+;IG7�P\�MO_	VRG[DPH+_�ad;IG7GR;I�`VR>+GR@BA��B>�V[>+;#MOH+;IG�V[MWDPX-G[DPH+�P;
_R�Z;IJ�V[G7A+QãV[@`VR>+;��+MW_7_RMW�+D4V[MO@BH�G[D4H+�B;LE$>+;KGR;�V[>+;|�+MO_R_7MW��D4VRMW@BHs�+GR@�JI;K_R_UVvDP{4;I_U�+XeD4JI;Poi¨¡>+;�@BH+_R;�V�@Pa
V[>�;���MW_R_7MW��D�V[MW@PH�GRDPH+�B;#MO_$Q�DPG7{P;K��Y�\�D|_RA+���+;IH�Jv>+DPH+�B;�MWH`V[>�;�_7��;KJKVRG[DPX�MWH��+;�¬���ad@BG¡;�¬�DPQS�+XO;Pf+V[>�;
�+MO_R_RMO��D4VRMW@BH�GRDPH+�B;Lad@BG#MOH�V[;IG7�+XeD4H+;KV[DPG7\sQ�DP�PH+;KVRMWJL·�;KXW��MW_#�+;�V[;KJKV[;K��Ë®ºBk�Í�Y�\�@BY�_R;IG�N�MWH+��Dy_R�Z;IJKVRG[DPX
;�¬g�Z@BH+;KHlV^Jv>�DPH��B;#adGR@BQ Õ�mBÖ¼~P½B»LV[@yÕ"j+Ö¼ºBºPÔ��Ðo

j+o ¨¡>+;�a�DPG��1�+MW_7_RMO��D4V[MO@BH§GRDPH+�B;4o ¨¡>+;â;KH+;IG7�P\�_7��;KJKV[G7A+Q �+;KJIGR;IDP_R;K_±;Ð¬��Z@BH+;KH�V[MeD4XWXO\ E$MOVR>
E�D}NP;IHlA+QLYZ;IG32yMOH`>�\g��GR@���\�H�DPQSMWJ#V[A+G7Y+A+XO;IH+JK;��d_R;K;=G7;KN�MW;�E Y�\�<?>+@BA�DPH+��µg�Z;I¶KMeDPXO;SË¾º4�4Í��%o

ÁKÁIÁFÂ�Ä^Å4�=Ã5�+ÁÐÄ^ÁIÆUÃ�ÄUÆ+6�È8797;:=<�Ç8
?>8
%7�ÆA@B
�ÇäÄ^È|ÅDC�È879
�Ã`É
,�E�SÇGF/ÁFÂ/Ä9�H:87�ÆUÅ
ÉUÆUÃ��-Ä/�iÃ�ÄI6J7.È8K

w8H�DPXOX�rsq^z �+>+;KH+@BQS;IH+@PXW@B�BMOJFDPX�@BG$JIXO@B_RA+G7;UY�DP_R;K��VR>+;I@BG7MW;K_If�V[>+;U;Ð¬�MO_7VR;IH+JK;i@Pa���@}E	;IGRXWDFE _RJIDPXx�
MWH��B_yDPGR;�DP_7_RA+QS;I�ðad@BGyYZ@PV[>�NB;KXW@�JIMxV8\ðDPH+�ðQ�DP�BH+;�V[MWJ�MOH+;IG�V[MWDPX%GRDPH+�B;K_Io�¨¡>+;�NPD4XWMW��MOV8\�@Pa=VR>+;I_7;
V[>�;I@BG7MW;I_Kf+MWH�V[A+G7H f�DPG7;�@Pa�V[;KH�DP_R_7;I_R_7;I��A+_RMOH+�|��D4V[Di@BY�V[DPMWH+;K��adGR@BQ
;IMxV[>+;KG�_RMOQLA+XWD4V[MO@BH+_�@BG�@BY+_7;IG�NPD«�
V[MO@BH+_Ko=¸�·�V#V[@yD��Z@«E	;IG7XeDFE MW_#D`_7V[DPH+��D4GR��E�D}\sV[@`JI@PQ���D4GR;�DPH+��JK@BH�V[GRDP_7VUYZ;KV8E	;I;KH�V[>�;LV[>+;K@BG7\
DPH+����D4VvDgo�q^@}E�;�NB;KGIf�MOV	MW_	@Pa�V[;KH�H+@PV�JIXO;FDPG�E$>+;KVR>+;IG�VR>+;%�Z@}E�;KGRXeDFEð·+V�MW_�_7A�çSJIMO;IH�V$XW@BH��=V[@ML7A+_7VRMOa�\
V[>�;�;Ð¬gMW_7VR;IH+JK;=@4acDPH�MWH�;IG7VRMeDPX�G[DPH��B;Po

q^;KGR;PfZE�;=�+;KNP;IXO@B��DSadGRDPQS;KE	@BGR{�VR@��+G7@«N�MO�+;�V8E	@�MOQ��+G7@}NB;I��Q�D4GR{P;KGR_"ad@BG%D|V[GRDPH+_7MOV[MO@BHyV[@�VRA+G��
Y+A+XO;IH+JK;UMWHyDSrsq%zp��@}EUo�¨¡>+;I_7;=QS;KVR>+@g��@BXW@B�PMW;I_�DPGR;#Y+DP_R;K��@BHyV[>�;#JI@BH+JK;I��VR_^@4a�JK@BH+_7V[DPH�V$��Ag¬yMOH
DPH�MOH+;IG�V[MWDPX/G[DPH��B;`��V[>+MO_%_R;KJKVRMW@BH-�"DPH+��@4a�V[>+;=_R;I�+DPG[D4VRMW@BHs@Pa�_RJIDPXW;K_�YZ;KV8E	;I;IH�VR>+;LXeD4GR�B;=DPH+��_7Q�D4XWX
_RJIDPXW;UYZ@BA+H+�+DPG7\`@4a.VR>+;UMWH+;KG7V[MWDPX?GRDPH+�B;S�dH+;�¬�V^_R;KJKV[MO@BH-�Ðo

�



��Â�Ä9NPORQTS�UWVYX[Z\U^]!N_Za`�]!b;ZAS�cJdfehgTi1Z^eRU^jhehQT]!blk�]
w8H��+A+MW��V[A�GRY+A+XO;IH+JK;Pf�¨.D}\�XO@BGSË¾ºP~�Í"Ë®ºPÔ4Í��+G7@B�Z@B_R;K��VR>+;|{lMWH+;�V[MWJÐ�8�+MO_R_7MW��D4VRMW@BHs_RJFD4XWMWH��+f?E$>+MOJv>�>�D4_

YZ;I;IH�D�JK@BGRH�;IGR_�V[@BH�;�@Pa	V[A+G7Y+A+XW;KH+JI;�V[>�;I@BG�\�Ë¾º4j4Í�o�t�D4V[Jv>�;IXW@PG�Ë®ºPh4Í�D�VRV[;KQ��gV[;I��V[@��+MWG7;IJ�V=JK@BQS��DPGR;
V[>�MW_�ad@BG7QLA+XeD�V[MW@PH`DP��DPMOH+_7V�;�¬g��;KGRMOQ�;KHlVR_^Y�\`��XW@PV7V[MWH��

m
Û Þon
ÜÝqp ��~B�

E$MOVR>

n Û á
º1r Ë � Ý's��t�u ¿ � Ý u��t s Í ÷Bv �ÊÔ��

DPH+�|JK@BH+JKXWA+�+;K� f�MWH�V[>+;¡_7@4�8JIDPXWXO;I�=MWH+MxV[MeD4X���;KGRMW@��i@4a-�+;IJID}\Pf�V[>+;��+D4VvD�D4GR;�H+@4Vc�B;KH+;IGRDPXWXx\=MOH+JI@PH+_RMO_7V[;KH�V
E$MOVR>sV[>�;iad@BGRQiA+XeD4VRMW@BH?o%q";IGR;=V[>+;|D4H+�BXW;�Y+GRDPJv{P;�VU�+;IH+@4V[;I_UD4H�DP�+�+G7@B�+GRMWD4V[;�;IH�_R;IQiY+XW;|DFNP;IG[D4�B;Pf/@BG
NB@PXWA+QS;iDFNP;IG[D4�B;PoUµ�GR;I;KH+MON4DP_RDPH°ËÎ»B½4Í.JI@BQS�+MOXW;I��GR;KXW;�NPD4HlV%��D4V[D�adGR@BQ©;Ð¬��Z;IG7MWQS;IH�V[_%DPH+��H�@PV[;K��V[>�D4Vm ��;I�Z;IH+�+_`@PH±_R@PQ�;��+;KV[DPMWXO_�@Pa%V[A+G7Y+A+XW;KH+JI;s�B;IH+;KG[D4VRMW@BH�MWH�;�¬g��;KGRMOQ�;KHlVR_Ioí¸%_�JK@BQSQ�;KHlVR;I��Yl\
µgG7;I;IH�MON4DP_[D4H f�MWH�NB;K_7VRMW��D4VR@BGR_.E$>+@UJI@BQS��DPG7;�V[>+;K@BGRMO;I_�@PaZMO_R@PVRGR@B�+MOJ	VRA+GRY+A�XW;IH�JI;�E$MOVR>|�BGRMO�LV[A+G7Y+A+XO;IH+JK;
��D4V[D�@Pa�VR;IH£MOQ��+XOMWJKMOV[Xx\¢D4_R_RA�Q�;sVR>�D4V�V[>+;sVRA+GRY�A+XW;KH+JI;�_7A�çSJIMO;IH�V[Xx\�a�DPG�Y�;K>+MWH���D��BG7MW�£D�VRVvD4MWH+_�D
Jv>�DPGRDPJKVR;IG�MWH+��;I�Z;IH+�+;KH�VL@Pa�V[>+;SJI@PH�·��BA+GRD4V[MO@BH�@Pa�VR>+;S�BGRMO� o�w1Vi�+@�;I_�H+@PV��lA+MxV[;SDP�+�Z;FDPGHL7A+_�V[Mx·�;I� f
�+G7;I_RA�Q�DPY�XO\�YZ;IJFD4A+_R;SV[>+;S_RJIDPXW;K_i@Pa	V[A+G7Y+A+XW;KH+JI;�_7VRGR@BH+�PXO\�D4��;IJ�V[;K�¢Y�\��PGRMW���B;K@BQ�;�V[G�\�JI@BH�V[DPMWH�D
_RMO�BH+Mx·�JFDPH�V^adG[DPJ�V[MW@PHs@Pa�;KH+;IG7�P\Bo�µgG7;I;KH+MON4DP_RDPH Ë®»gmIÍcD4H+��¯UDPH+;I�+D�ø�ù$úPûxü�Ë®»Bº�Í�DPXO_R@�MWH+_7��;KJKV[;K���+MWG7;IJKV
HlA+QS;IGRMOJFDPX�_RMOQLA+XeD�V[MW@PH+_	MOHyD|��;KGRMW@��+MOJ%YZ@}¬`DPH+�`ad@BA+H���V[>�D4V¡VR>+;#HlA+QS;IGRMOJFDPXZN4DPXWA+;%@Pa�V[>+;#JK@BH+_7V[DPH�V
DP�+�Z;FD4GR_�V[@#�+;K��;KH+��@PHS��;KVvD4MWXW_�@Pa-ad@BGRJKMWH+��D4V�XO@}E�E�DFNB;IHlA+QiY�;KGR_Ifg@BG��Z;IGR>+DP�+_If�VR>+;$_7V[G7A+JKVRA+GR;$@PaZV[>�;
XeD4GR�B;Ð�8_RJIDPXW;�MOVR_R;KXOa(o�¸%XWXg@Pa�V[>�;I_R;$_�VvD4VR;IQS;IH�V[_�DPG7;�JI@PH+_RMO_7V[;KH�V�E$MOV[>=V[>+;¡�+G7MWH+JKMW�+XO;	@4a�_7;IXxa-�+GR;K_R;IG�N4D4V[MO@BH
MWH�VRGR@��+A+JI;K�iY�\UNB@BHL¯�D4GRQ�DPHiD4H+�Lq"@«E�DPG�V[>yËÎ»B»4ÍÊo.n�;	H�@«E°G7;IJIDPXWX�V[>�;	�+G7MWH+JKMW�+XO;�@Pa�_R;KXOa��+GR;K_R;IG�N4D4V[MO@BH
Y+G7MW;K��\`Ë®ºPh4ÍÊoc²�@BG�D4H|MW_R@4V[GR@P�+MWJ�V[A+G7Y+A+XO;IH+JK;�V[@#YZ;�_R;KXOae�8��GR;I_7;IG�NgMOH+�+fBVR>+;�V8E�@#�Z@BMOHlVc�+@BA+Y+XO;¡DPH+�LVRGRMO�+XW;
XW@PH+�BMOVRA+�+MOH�DPX-NB;IXO@gJKMOV8\�JI@BG7GR;IXWD4V[MO@BH+_Kf+�+;IH�@PV[;K��Y�\�wc� êPx � ��DPH+�5y � ê�x � ��f+QiA+_7V$>�DFNP;

wc� ê�x � ��Ûzwh{«� êBàPÞ � �Êh��

DPH+�

~



y?� ê�x � ��Û|y { � êPàPÞ � ��m}½��

E$>+;KGR; Þ Û Þ � � ��MO_$DSA+H�MW�lA+;IXx\�_7��;KJIMO·+;I�s_7MWQSMWXWDPGRMxV8\�XW;IH��PV[>y_RJIDPXW;4o
¨¡>+;��+GRMOH+JIMO��DPXBQS;I_7_[DP�B;�@PagYZ@PV[>UE�@PGR{#MW_ VR>�D4V}mpDP_7\�QS��V[@4V[;I_�V[@"D$JI@BH�_7VvD4HlV�N4DPXOA+;�ad@BG�u";�\�H+@BXW��_

HlA+QLYZ;IG�Y�DP_7;I�i@PH=¨.DF\gXO@BG�Q�MOJIGR@P_RJFD4XW;Pf«Ø#Ù�~lf�MW_�YZ;K\B@PH+��m}½B½��d@BG�Ø#Ù�ï§m}½ ö f�H+@PVR;�V[>�D4V�Ø#Ù�~#ï Ø#Ù õ"�1÷ Ï
_R;K;¡NPD4H|¸�VRVvD#D4H+��¸%H�V[@BH�MeD�ËÎ»PjPÍe��E$>+MWJv>SDP����;IDPGR_cVR@#Y�;¡D#H+;KJI;K_R_[D4G7\|JK@BH+�+MxV[MW@PHiad@BG�adA+XOXO\��+;�NB;IXO@B�Z;I�
V[A�GRY+A+XO;IH+JK;Po�¨¡>+;=u";�\�H+@BXW��_"HlA+QiY�;KG"Y+DP_R;K��@BH�¨.D}\�XO@BG¡Q�MOJIG7@B_RJIDPXW;�JIDPH�Y�;#MOHlVRGR@��+A+JK;I�

Ø#Ù�~UÛ ÜÝl�
á ��mBm«�

E$>+;KGR;UV[>+;U¨.D}\�XO@BG¡Q�MOJIG7@B_RJIDPXW; � MW_$�+;K·+H+;I��Yl\
nH�)á ÜÝ ÷� ÷ Ö ��m«ºB�

n�;¡H�@PV[;�VR>�D4VcVR>+;�¨.DF\gXO@BGcQSMWJKGR@B_7JFDPXO;�MW_.�+MWG7;IJ�V[XO\=GR;KXeD4VR;I�iVR@�V[>+;�MWH�V[;K�BG[DPXgXW;KH+�PV[>i_RJFD4XW;�VR>+GR@BA��B>
V[>�;=u$;K\�H+@PXW�+_$HlA+QLYZ;IGKo	T"@PV[MOH+�

ÜÝ p
Þ Û á ÜÝ ÷� ÷ x ��m}»��

E	;=>�DFNP;

� ÷ Û á�Þ
ÜÝ Ö ��mFjl�

]^_7MWH+��V[>+;U�+;�·�H+MxV[MW@PH`@PacØ#ÙBf+E	;�>�DFNB;

�G� Ø#Ù � õ"�1÷ Þ Ö ��m«kB�

CiÂ�É��lN�U^N�k�Z\]!U^gT��N�ZagTS�b�S�cJ��]!bl]WU^N�Q/�E�SÇ�Z^eRU^jhehQT]!blk�]
n�;`·�G7_7V��+;IJK@BQS��@B_7;`V[>+;`NB;KXW@�JIMxV8\ Ý's DPH+��è s MWH�V[@�V[>�;�QS;FD4H°·+;IXW��_ r Ý's v DPH+� r è s v

DPH+��V[>+;U��A+J�V[A�D�V[MW@PH+_ Ý'�s DPH+�sè �s o�n�;�VR>+;IH�ad@BXWXO@«EíV[>�;=�+G7@gJK;I�+A�GR;i@PA�V[XOMWH+;K��MOH�VR>+;Lb�>+DP��V[;KG�»S@Pa
¨�;IH+H+;K{P;K_¡DPH+��C/A+Q�XO;K\�ËÎ»�k�Í�VR@UQ�@PVRMON4D4VR;¡@BA+G�;�¬�V[;KH+�+MOH+��VR>+;"GR;I_7A+XOVR_�@Pa �+G7;KN�MW@PA+_�_R;IJ�V[MO@BH�VR@ir�q%z

Ô



;I�lA�D�V[MW@PH+_Ioc¨¡>�;¡;I�lA�D4VRMW@BHL�P@«NP;IG7H+MWH+�#VR>+;�{lMWH+;�V[MOJ�;IH+;KGR�P\ r Ý'seÝ u v à º%@Pa�VR>+;���A+J�V[A�D4VRMWH+��NP;IXO@gJKMOV8\
·�;KXW�iMO_�@BY�VvD4MWH+;K�=Y�\UV[>+;�QS@BQ�;KH�V[A+Q ;K�lA�D4V[MO@BH o.w8H=V[>�;	_RDPQ�;�a�DP_7>+MW@PH f�VR>+;�;K�lA�D4V[MO@BH��B@}NB;IG7H+MWH��^V[>�;
Q�DP�BH+;�V[MWJ�;IH�;IGR�4\ r�� s � u v à ºS@PacVR>+;i��A�JKV[A+D4V[MOH+��Q�DP�BH+;�V[MOJ�·�;KXW��JIDPH�YZ;iJK@BH+_7VRGRA+J�V[;K��adGR@BQäV[>�;
Q�DP�BH+;�V[MWJ�JK@BH+�+A+J�V[MOH+�%;K��A+D4V[MO@BH o�w8H=V[>+;	JFDP_7;�@Pa�>�@BQ�@P�B;IH+;K@BA+_�_R>+;IDPG.�+@«EUf4V[>+;	G[D4VR;	@Pa+�+GR@��+A+J�V[MW@PH
@Pa�V[A+G7Y+A+XO;IH�V";IH+;KGR�P\yY�\yu$;K\�H+@BXO�+_$_7VRGR;I_7_^MO_¡Y�DPXWDPH+JI;K��Y�\�VR>+;UG[D4VR;U@Pa.N�MO_RJI@PA+_$�+MW_7_RMW�+D4V[MO@BH

� ß Û n7ß�x �$î�Û n î�Ö ��m}���

E$>+;KGR;

� ß Û r Ý �s Ý �u v � r Ý's v��t�u ¿ r Ý �s � �u v � r è s v��t�u ��m«~B�

DPH+�

�$î�Û rE� �s Ý �u v � r è s v�'t�u ¿ r|� �s � �u v � r Ý's v��t�u Ö ��m}Ô��

¨¡>+;�;I_�V[MWQ�D4VRMW@BH�Y�\`¨�;IH�H+;I{4;I_#DPH��sC/A+QSXW;�\�GR;K_RA+XxV[;K��VR>�D4V

Õ r Ý �s Ý �u v� ÜÝ ÷ x � r Ýqs v à ��t�u � ÜÝZàPÞcß Ö ��m}h��

DPH+�

Õ rE� �s Ý �u v�� ÜÝ Üè x Õ r|� �s � �u v� Üè ÷ x � r|� s v à ��t�u � Üè àPÞ î�Ö ��ºP½��

t�DP_7;I��@BH�DPYZ@}NB;�DPH�D4XO\�_RMO_If�VR>+;�rsq^z�;�¬�V[;KH+_RMO@BH�@Pa�V[>+;iNP;IXO@gJKMOV8\��+MW_7_RMW�+D4V[MO@BHsGRD4V[;4f?ad@BXWXO@}E$MWH+�
V[>�;�JK@BH+JK;I��V^@Pa.¨�DF\�XW@BGKf+MW_�VR>+;IH

n7ß Ûzm ß ÜÝ p ¿ ÜÝ Üè ÷
Þcß Ö ��ºgm«�

¨¡>+;UV[@PV[DPX {lMWH+;�V[MOJ#;IH+;KGR�P\yMO_¡�BMONP;IHyY�\

� ßA� »
º ÜÝ ÷ Û����� ì ß �"2+����2�Ö ��ºBºB�

T^@4V[;iVR>�D4V#V[>�;ia�DPJKVR@BG�@Pa	» à º�MW_�G7;I_RA�XOV[;K��adGR@BQ�V[>+;i�+;K·�H�MOV[MO@BH�E$>+MOJv>�Q�DP{4;I_�V[>�;LMWH�V[;K�BG[D4X�@Pa�V[>�;
V[>�GR;I;=�+MWQS;IH�_RMW@PH�DPX _7��;KJKV[G7A+Q ì ß �"2+�$;K�lA�DPX�V[@�VR>+;i{lMOH+;KVRMWJU;IH+;KGR�P\��Z;IG^A+H+MOV"Q�DP_R_i��_7;I;=¨.;KH+H+;I{4;I_
DPH+��C/A+QSXW;K\�Ë®»Bk�Í�f�� o	ºBkgm«�

h



¸%��D4MWH`ad@BXWXO@}E$MWH+�L¨.DF\�XW@BGKf�V[>+;UQ�DP�BH+;�V[MOJ��+MW_7_RMO��D4V[MO@BH`G[D�V[;UMW_¡�BMxNB;KH

n î�Û�m�î ÜÝ Üèi÷Þ î Ö ��ºP»��

¨¡>+;UV[@PV[DPX Q�DP�BH+;�V[MWJ%;IH+;KGR�P\yMO_¡�BMONP;IH�Yl\

��î � »
º Üè ÷ Û � �� ì"î���2+����2�Ö ��º4jl�

¸%H�@BGR��;IGRMOH+����DPGRDPQ�;�V[;KG�E$MWXWXZ·�H+��A+_R;�MWHyH+;Ð¬�V^_7A+Y+_7;IJKVRMW@BH�_

�3� Û Þcß
Þ î x ��ºBkB�

E$>+;KGR;

Þcß Û  
º?ÜÝ ÷ � �� ì ß ��2+�2 ��2 ��ºP���

DPH+�

Þ î�Û  
º Üè ÷ � �� ì^î���2��2 ��2�Ö ��ºB~B�

¨¡>+;�JFD4_R;�@Pa �3� ñÛ m�MO_�GR;KXW;KN4DPH�V`VR@�D4_7V[G7@B�+>�\�_RMOJFDPX#D4�+�+XWMOJFD4VRMW@BH�_If$_RA+Jv>âDP_�VR>�D4Vy@Pa=Q�D4�BH+;KVRMWJ
DPQS�+XWMx·�JFD�V[MW@PH�MWHy��D4XeD�¬gMW;K_U��µ�@BH¢ËÌm«k�Íe��o

¸%H+@4V[>+;KG"MOH�V[;IG7;I_�V[MWH�����D4G[DPQS;KVR;IG¡MW_

� Û ÜÝ
Üè Û�� � ß��î Ö ��ºPÔ��

¸pH+;KEâV8\g�Z;�@Pacu$;K\�H+@PXW�+_$HlA+QLYZ;IG¡E$MWXOX?YZ;UH+;I;K�+;I�

Ø�Ú5{	Û Þ î Üè
æ Ö ��ºPh��

É�Â��E�SÇ�Ä9U^N�blX\g�ZagTS�b1Z\S5c"ehQ�Q�O�<�il]W��]�QTS� ¡]!i¢ZaeRU^jfelQT]�bRk�]£jhN�X¤]!i¥S;b�Ä9NWORQ�S�U4k�S�blX¦Z\N�b;Z§dfeR¨
¸âG7;IXWD4V[MO@BH+_R>�MW��Y�;�V8E�;K;IH�VR>+;#rsq^zíNP;IXW@�JIMxV8\|·�;IXO��¨.DF\gXO@BG��1Q�MOJIG7@B_RJIDPXW;¡D4H+��VR>+;%MOHlVR;I�BGRDPX�XW;KH+�PVR>

JFD4H�Y�;^;I_�VvDPY+XOMW_7>+;I� oc²-@PG	_7A+Jv>�NB;KXW@�JIMOV8\�·�;KXW����DPG7V	@Pa.rsq^zLf�E�;�;Ð¬�V[;IH���V[>+;"V[GR;ID4V[QS;IH�V�@Pa/¨.D}\�XO@BGIf

m}½



ÜÝ p ¿ ÜÝ Üèi÷
Þ�ß �)á ÜÝ ÷� ÷ß Ö �Ê»B½��

n�;UJIDPH�A�_R;UV[>+;U�+;�·�H+MOVRMW@BH�_$DPH+�yGR;IDPGRGRDPH+�B;#V[>�;=D4Y�@}NB;U;K��A+D4V[MO@BH

� ÷ß �)ágÞ�ß ÜÝ ÷
ÜÝ p ¿ ÜÝ Üè ÷

Û Þ ÷ß
m

Ø#Ù�¿ � � õ ô ê � õ �3� Ø�Ú { Ö �Ê»�m«�

¨¡>+;IG7;Kad@BG7;Pf

�+ß Ûª© õ Þcß m
�ÊØ#Ù	¿ � � õ ô ê � õ �3� Ø�Ú5{Ð� õ"�1÷ �Ê»�ºB�

E$>+;KGR;D© õ MO_$DPHy@BGR�+;KG$@BH+;UJI@BH�_7VvD4HlVIo
¨¡>+;�_[DPQS;#�+GR@�JI;K�+A+G7;=JIDPH�YZ;UDP�+��XWMW;K�`V[@|V[>+;UQ�DP�BH+;�V[MOJ�JI@BH��+A+JKVRMWH+�S;I�lA�D�V[MW@PH��+DPG7V"@Pacrsq%z

ÜÝ Üèi÷
Þ î �¥æ

Üèi÷� ÷ î Ö �Ê»B»��

n�;�>+D}NP;

� ÷ î �¥æ/Þ î
Üèi÷
ÜÝ Üè ÷

�Ê»Pjl�

E$>+MOJv>�XO;FDP�+_¡VR@

� îsÛz© ÷ Þ î � õ"�1÷� Ø�Ú � õ"�1÷ �Ê»�kB�

DP��D4MWH f;© ÷ MO_$DPH�@PGR�+;KG¡@BH+;UJI@BH�_7VvD4HlVIo
n�;iGR;IQ�DPG7{�>+;KGR;iVR>�D4V#MOHsJK@BH�V[G[D4_7V#V[@�V[>+;LJIDP_R;i@Pa���A+MW��V[A+G7Y+A+XW;KH+JI;4f?ad@BG"V[>+;L�P;IH+;KG[DPX.JFDP_7;|@Pa

rsq^z)VRA+GRY�A+XW;KH+JI;4f�V[>+;�NP;IXO@gJKMOV8\�DPH+�yQ�DP�BH+;�V[MWJ"¨.D}\�XO@BG�QSMWJIG7@B_RJIDPXW;K_If�.���_Ko�»BºiDPH+�y»�k�f��+;K��;KH+�y@BH
D|HlA+QLYZ;IG$@Pa.@PV[>+;KG$MWQS��@BG�VvDPH�V¡H�@BH+�+MOQ�;KH+_RMO@BH�DPX���DPG[D4Q�;�V[;IG7_Io

¨¡>+;�Q�DP�PH+;KVRMWJ#u$;K\�H+@BXO�+_$HlA+QLYZ;IG$Y�DP_7;I�s@PH�¨.DF\�XW@BG¡QSMW_7JIGR@P_RJFD4XW;#JFD4H�YZ;#MWH�V[G7@g��A+JI;K�

Ø�Ú�~UÛ ÜÝh�+ß
æ Ö �Ê»B���

¸%H�DPXOVR;IG7H�D4V[MxNB;Uu$;K\�H+@BXO�+_$HlA+QLYZ;IG$Q�DF\�Y�;U@Pa.MWH�V[;KGR;K_7V

Ø�Ú5{~ Û Üè � î
æ Ö �Ê»�~B�

mBm



n�;UJK@BHPL7;IJ�V[A+G7;�VR>�D4V¡VR>+;UQ�;IDP_RA+G7;IQS;IH�V
m ß Û n7ß�Þcß

ÜÝ p ¿ ÜÝ Üè ÷
�Ê»BÔ��

E$MWXOX"DP_7\�QS��V[@PVR;�VR@¢D�JK@BH+_7V[DPH�V�ad@BG�H+;KE$Xx\ �+;K·�H�;I��¨.D}\�XO@BG�Y�D4_R;I�£NP;IXO@gJKMOV8\ u$;K\�H+@BXO�+_�HlA+QLYZ;IG7_
DPYZ@}NB;Pf���;KGR>�DP��_�m}½B½�@BG�DPYZ@}NB;4o�¨¡>�MW_	E	@BA+XO��YZ;%V[>+;%H+;IJK;I_R_RDPG7\�JI@BH��+MOVRMW@BHSad@BG	VR>+;%NB;KXW@�JIMxV8\S�+@«EðVR@
V[GRDPH+_7MOV[MO@BH�V[@SDLadA+XOXO\���;KNB;KXW@B�Z;I�yV[A�GRY+A+XO;IH+JK;Po

T^@PVR;#V[>�D4V¡VR>+;U�+MW_7_RMO��D4V[MO@BH`G[D�V[;U@Pa�NB;IXO@gJKMOV8\�·�;IXO��MO_

n7ß Û á
º r Ë � Ý's��t�u ¿ � Ý u�'t s Í ÷Bv Û � �� º á 2 ÷ ì ß �"2+����2 x �Ê»Bh��

DP_$MOV�E�DP_"MWH`VR>+;U>l\��+G7@g�g\gH+DPQ�MOJ#JFDP_7;Pf�E$>+MOXW;%VR>+;UQ�DP�PH+;KVRMWJ#�+MO_R_RMO��D4VRMW@BH`GRD4V[;#MO_

n î�Û æ
º r Ë � è s��t�u ¿ � è u��t s Í ÷ v Ûz� �� º æ 2 ÷ ì^î��"2+����2�Ö ��j�½��

n�;UadA�G7V[>�;IG$JI@BH�L7;IJKVRA+GR;UV[>+D4V¡V[>+;UQS;FDP_7A+GR;KQ�;KH�V
m�î�Û n î Þ î

ÜÝ Üè ÷
��j+m«�

E$MWXOX�DP_7\�QS��V[@PVR;�VR@�DsJI@PH+_7V[DPH�VLad@BG�H+;KE$Xx\��+;�·�H+;K�³¨�DF\�XW@BG=Y�DP_7;I�³Q�DP�BH+;�V[MWJ�u$;K\�H+@BXO�+_iHlA+QLYZ;IG7_
DPYZ@}NB;PfZ�Z;IGR>+DP�+_imF½B½S@PG%DPYZ@}NB;4o¡¨¡>+MW_$E�@PA+XW��Y�;UV[>+;�H+;KJI;I_7_[DPG�\�JK@BH+�+MxV[MW@PHyad@PG"VR>+;=Q�DP�BH�;KV[MOJ#·�;IXO�
V[@|VRG[DPH+_7MOVRMW@BH�VR@�D|adA+XOXO\��+;KNP;IXW@P��;K��VRA+GRY+A�XW;IH�JI;Po

w8H+_7VR;FDP� @Pa"�+A�D4X	V[GRDPH+_7MOV[MO@BH�VR@�adA+XWXx\l�1�+;KNP;IXO@B��;K�¢V[A+G7Y+A+XO;IH+JK;`�+GR;�NgMO@BA+_7XO\¢��MW_RJKA+_R_7;I� f�V8E	@���MW_��
V[MOH+JKVRMONP;#_RMWH��BXW;#Jv>�D4H+H+;IX/VRG[DPH+_7MOVRMW@BH+_�Q�DF\�V[DP{P;U�+XWDPJI;

« üB¬f�û�ûY®�¯�ø\°Pø�ûT±¦²�ø³¯�°Pø�ûT±�´\µ�ù)®M¶M±P·z±P¸�ûY®¹ üB¬f�û�ûY®�¯�ø\°Pø�ûT±¦²�ø³¯�ºSú�»!¸?ø�ù)µ�´½¼�ø�û¾¯5±P¸�ûY®
µg>+@BA�XW��_RA�Jv>¥D¢V[GRDPH+_7MOV[MO@BH±V[DP{P;K_`�+XeDPJK;Pf$V[>+;�MOH+�+MOJFD4VR@BG�E	@BA+XO��Y�;�VR>�D4V`V[>�;�JI@BG7GR;K_R�Z@BH+�+MOH+�

JI@PH+_7V[DPH�VFffm ß @PG�m�î�fZE$MOXWX/YZ;IJK@BQ�;�MWH��+;I�Z;IH+��;IH�V#@PacVR>+;Lu$;K\�H+@PXW�+_^H�A�QLY�;KGIo"²�@BG"_R@BQS;=@4a�DP_7VRGR@4�
�+>�\�_RMOJFDPX/D4�+�+XWMOJFD4VRMW@BH�_	�+MO_RJKA+_R_7;I��Y�;KXW@}EUfgVR>+MW_�V8\��Z;#@Pa�_RMOH+�BXO;%Jv>�DPH�H+;IX VRG[DPH+_7MOVRMW@BH�Q�DF\SVvDP{4;#�+XeDPJK;Po
w1VUDPXO_R@�Q�DF\�Y�;LHlA+QS;IG7MWJIDPX._7MWQLA�XeD4VR;I��D4_%V[>+;iJFDP��D4JIMOV8\�@Pa�_7A+��;KGRJK@BQ���A�V[;KGR_UDP��N4DPH�JI;I_#GRDP�+MO�+XO\yMOH
V[>�;UadAgV[A+G7;Po

m«º



�.@BXOMOV[DPH+@UDPH+���.@��lA+;KV�ËÎ»B�4Í.ËÎ»�~�Í�G7;I�Z@BG7VR;I��V[>�D4V�VR>+;$j à k�XeDFE ��¨¡>+;"j à »#_RJIDPXWMOH+�U@PaZV[>+;$_7VRGRA+J�V[A+G7;
adA+H+J�V[MO@BHyMW_¡;I�lA+MxN4DPXW;KHlV¡VR@|V[>+;�Õ%k à »�¯#@BXWQS@B�B@BG7@}N�;KH+;IG7�P\`_R�Z;IJ�V[G7A+QäMWH`E�D}NP;IHlA+QLYZ;IG"_R�+DPJI;F�$>�D4_
V[>�;�ad@BG7Q Ý p àPÞ Y+AgV%;�NPD4XWA�D4VR;I��MWHyV[>+;�MWH�;IG7VRMeDPX?G[DPH+�P;Po�_7@�ad@BG"DPXOX V[>+@B_7;=��;IJFDF\�GR;KXeD4VRMW@BH�_¡XWMW{4;§.��l_Ko
�Ê»PÔ���fZDPH+�¢��j+m}��f�V[>+;�ad@BGRQòVR>�D4V^MW_¡VvD4{P;IHsQ�DF\yYZ;iJI@PH+_RMO_7V[;KH�V%E$MOVR>�E$>�D�V�DP����;IDPGR_"MWH�V[>+;�j à k�XeDFE
V[G7;FD4VRQ�;KH�V[_Io

Á¿>�Â¡�E�SÇ©Ä^Å=�iÃ5�+ÁÐÄ^ÁIÆUÃ©Ä#ÆÀ6�È8797�:=<�Ç8
H>8
%7�Æ[@M
�ÇäÄ"È|Å=C�È87}
�ÃyÉ
�F ÁIÁFÂÁSÆ§�íÆ4ÂSÆUÅiÆB>Ã��É3�D79
Ä��
%@}�iÅ4�¡Ä"ÁIÆUÃ
�SÂE�'k�N�QT]£X¤]W hN�U^N_ZagTS�b¢g�b�d�ehg�i¥ZaelUajfehQ�]�blk�]

¸%JKJI@BG7�+MWH+��VR@U¯#@BXWQS@B�B@BG7@}N�f«V[>�;¡MWH+;KG7V[MWDPXlG[DPH��B;¡;�¬gMW_�V[_cE$>+;KGR;�VR>+;IG7;¡MW_cD�_7JFDPXO;�V[>+D4V�MW_.adGR;I;�adG7@BQ
YZ@PV[>`V[>�;�;Ð¬�V[;IG7H�DPX�DP�B;KH+JIMO;I_"D4V$XWDPGR�B;Ð�8_7JFDPXO;#DPH+�yadGR@BQ
V[>+;U�+MO_R_7MW��D4VRMW@BH`��GR@�JI;I_7_R;K_%MWH`_7Q�D4XWXx�1_RJIDPXW;4o

w8H�V[>+;�XOMWQSMOV[MOH+��JFDP_7;�@Pa�>�\g��GR@���\�H�DPQSMWJsVRA+GRY+A�XW;IH�JI;Pf"V[>+;�YZ@BA+H��+_`@PaUV[>+;�NP;IXO@gJKMOV8\�MWH+;KG7V[MWDPX
G[D4H+�B;`>�DP_|YZ;I;KH�;K_7VRMWQ�D4V[;K�³Yl\³z�MWQS@PVvDP{lMO_�ËÎ»BÔ4ÍÊo¢q";�ad@BA+H+�³V[>+D4V|V[>+;`A��+��;KG�Y�@BA�H+�°@Pa"MWH+;KG7V[MWDPX
G[D4H+�B;|MW_ Þ � �_Å ïåkgÖ¾½BØ#Ù � õ"�1÷ Þ f/E$>+MOJv>�MO_�GR;KXeD4VR;I��V[@�VR>+;|¨.D}\�XO@BG#Q�MOJIG7@B_RJIDPXW;4f � f?Y�\�VR>+;Lad@BXWXO@}E$MWH+�
GR;KXeD4VRMW@BH�_R>+MO� Þ � �_Å ï)º�Ö ~ � o�¨¡>+;UXW@}E	;IG¡YZ@BA+H+��@Pa�V[>�;UNP;IXO@gJKMOV8\�MOH+;IG�V[MWDPX�GRDPH+�B;S��V[;KGRQS;I�`V[>+;UMOH+H+;IG
N�MW_7JI@BA+_$_7JFDPXO;�MOH�z�MWQS@PVvDP{lMO_v��¹ Þ½Æ ï)k4½BØ#Ù � p ��ö Þ Û¥k4½!0�Ö

²�GR@BQ)V[>�;I_R;¡;K_7VRMWQ�D4V[;K_If4VR>+;�;K_7VvD4Y+XWMO_R>+QS;IH�Vc@4a+V[>+;�MWH+;KG7V[MWDPXlG[DPH��B;Pf�D4_�MWXOXWA+_�V[GRD4V[;K�=Y�\iVR>+;�;KQ�;KGR�4�
MWH��S_7;I��D4G[D4VRMW@BHy@Pa.XeDPG7�B;���DPH+�y�+MW_7_RMO��D4V[MO@BH`_RJIDPXW;K_If�MO_$DPJv>+MW;�NB;K��E$>+;KH�V[>�;�JK@BH+�+MxV[MO@BH

Þ � �_Å
Þ½Æ v m ��jlºB�

MW_¡QS;KVIocnðMOVR>�_7@BQS;�Q�DPG7�BMWH flV[>�MW_¡JI@PH+�+MOVRMW@BHyMO_¡�BMONP;IH

Ø#Ù v m}½ ö Ö ��j�»��

¨¡>+;yH+MOJI;�ad;FD�V[A+G7;�@4a%D4Y�@}NB;�DPH+DPXO\�_RMO_|MW_LVR>�D4VSD�_RMOH+�BXW;�JI@BH+��MOV[MO@BH f�Y�D4_R;I� @BH Ø#Ù�DPXW@BH��+f�JFDPH°YZ;
@BY�V[DPMWH�;I�|DP_.V[>+;�MOH+�+MOJFD4VR@BG.@4a�V[G[D4H+_RMxV[MW@PH=V[@^V[A+G7Y+A+XW;KH+JI;�ad@PG.��A+MO�iV[A�GRY+A+XO;IH+JK;Poc¨¡>�;¡MWH�V[;K�BG[DPX�XW;KH+�PVR>
_RJIDPXW;4fBDPH��i@PVR>+;IG.��DPG[D4Q�;�V[;IG7_If��+GR@P�L@BA�V.@Pa�VR>+;	·+H�DPXlGR;K_RA+XxVFo�¨¡>�;�{P;�\iMO_�VR>�D4V�V[>�;	V[GRDPH+_7MOV[MO@BH�@gJKJIA+G7_
D4VLD�_RMOQ�MOXeDPG�N4DPXOA+;I_=@Pa¡V[>�;�u$;K\�H+@BXO�+_LHlA+QLYZ;IG�ad@BGLDyE$MW�+;�G[DPH+�P;�@Pa¡��@}E$_Ko�¨¡>+;�a�DPJ�ViVR>�D4ViVR>+MW_

m}»



V[GRDPH+_7MOV[MO@BH�MW_%A�H+MONP;IGR_RDPX�fZM�o®;Po^MWH+��;I�Z;IH+�+;KH�V#@PacVR>+;i��@}Ep�B;K@BQ�;�V[G�\Bf�E	@BA+XO�s_7A+�B�B;K_7V�VR>�D4V%VR>+;L_RDPQ�;
�+>�\�_RMOJFDPX/QS;IJv>�D4H+MW_7Q��d_v�¡DP�+�+Xx\�ËÎ»BÔ4ÍÊo

n�;UE$MWXOX/_R>+@}E VR>�D4VIf-ad@PG"@PA+G^�P;IH+;KG[DPX.rsq^z´V[A�GRY+A+XO;IH+JK;=E$>+;KGR; Þ�ß`ñÛ Þ î�fZDPH+��ô ê�ñÛ�mBf-QS@BGR;
JI@PQ��+XOMWJID4V[;K�`JI@BH+��MOV[MO@BH+_$DPG7;#GR;K��A�MWGR;K� o

C=Â/Á¤bl]WUaZagTN�Q}UaN�bR��]�c"S�U4�	��Ç�dfSWÇ
²�@BG�rsq%z�JFDPXOJIA+XWD4V[MO@BH f�MOVSMW_SDP���+GR@B��GRMeD�V[;�V[@�DPG7�BA+;yV[>�D4V�VR>+;�H�;IJI;K_R_RDPG7\�JI@BH��+MOVRMW@BH³ad@BG|V[>�;

Q�DP�BH+;�V[MWJsMWH+;KG7V[MWDPX"G[DPH+�P;�VR@³Y�;K�BMWH�VR@�D4�+�+XO\�MW_�VR>+;�;�¬gMW_�V[;KH+JI;�@PaiD³G[DPH+�P;�@Pai_7JFDPXO;I_�VR>�D4V�DPG7;
A+H+JK@BA+�+XO;I��adG7@BQ
VR>+;�XWDPGR�B;Ð�8_7JFDPXO;I_	NP;IXO@gJKMOV8\�DPH+�`Q�DP�BH+;�V[MWJ$·�;KXW� f+@PH�V[>+;#@PH+;�>�DPH�� f+DPH���adGR;I;�adG7@BQ
V[>�;�;��?;KJKVR_^@Pa�N�MW_7JI@B_7MOV8\yDPH���Q�DP�BH+;�V[MOJ��+MO��A+_7MON�MOV8\Pf+@BH`V[>+;U@PVR>+;IG$>�D4H+� o

¨¡>+;�JIXeD4_R_RMOJFDPX ¯U@PXWQS@B�B@BG7@«NSJK@BH+�+MxV[MW@PH�ad@BG¡;�¬gMW_�V[;KH+JI;�@Pa�VR>+;UMWH+;KG7VRMeDPX�G[DPH+�P;#MW_

0 ßAÈ ê[È Þcß ��jBjl�

DPH+�

0Bî È ê[È Þ î ��jlkB�

ad@BG�adA+XOXO\��+;KNP;IXO@B��;K��rsq^zLo
¸%_c��MW_RJKA+_R_7;I�|MOHi¨�;IH+H+;K{P;K_	D4H+�|C/A+QSXW;K\�ËÎ»�k�Í ���?oOm}hB��fP_7MWH+JK;	VR>+;�_RQ�DPXOXx�8_7JFDPXO;�Q�@4V[MW@PH+_��+;I_7JIGRMOY+XW;K�

Y�\�V[>�;|Q�@BQS;IH�VRA+Qã;K��A+D4V[MO@BH��".��-o�kB�^V[;KH+��V[@`>�DFNB;S_RQ�DPXOX.V[MOQ�;=_RJIDPXW;K_If�@BH+;|Q�DF\�DP_7_RA+QS;|V[>�D4V
V[>�;I_R;�QS@PV[MO@BH+_�D4GR;U_7V[D4V[MO_7V[MOJFDPXOXO\�MOH+�+;I�Z;IH��+;IH�V^@Pa�V[>+;UGR;KXeD4VRMONP;IXO\�_RXO@}E XeD4GR�B;Ð�8_RJIDPXW;"V[A+G7Y+A+XO;IH+JK;=D4H+�
@PaUV[>�;�;�¬�V[;KGRH�D4X%ad@BGRJKMWH+��o)w1a�VR>+MW_�DP_R_7A+Q��gV[MW@PH£Q�D4{P;I_`_7;IH+_7;Pf"V[>+;�_7Q�DPXOXx�1_RJFD4XW;yQ�@4V[MW@PH+_�_7>+@BA+XO�
�+;K��;KH+��@BH�XO\L@PHSVR>+;$G[D4VR;$D4V�E$>+MWJv>SMOV�MO_�_RA+�+��XWMW;K�|E$MOV[>�;KH+;IG7�P\�Y�\|V[>+;$XeD4GR�B;Ð�8_RJIDPXW;�Q�@PVRMW@BH�D4H+��@BH
V[>�;i{lMWH+;KQ�D�V[MWJ�N�MO_RJI@P_RMOV8\Po$w1V%MO_"a�DPMOG�V[@�DP_R_7A+Q�;�V[>�D�V^VR>+;=GRD4V[;=@Pac;KH+;IG7�P\�_RA+���+XO\�_R>�@BA+XW��Y�;=;I�lA�DPX
V[@UV[>�;^GRD4V[;"@Pa ��MW_R_7MW��D�V[MW@PH o.¨¡>�MW_��+MW_7JIA+_7_RMW@PH�_RA��B�B;I_�V[_�V[>�D4V�VR>+;^�+DPG[DPQS;KVR;IG7_	�B@}NP;IGRH�MWH+�UV[>+;"_RQ�DPXOXx�
_RJIDPXW;�QS@PV[MO@BH`MWH+JKXWA+��;=D�V%XO;FDP_�V"VR>+;��+MW_7_RMW�+D4V[MO@BHy��;KG^A+H�MOV"Q�D4_R_ n7ß �dÚ`÷\É«Ù�Ê � p �$DPH+��V[>+;�{lMWH+;KQ�D4VRMWJ
N�MW_7JI@B_7MOV8\ á ��Ú`÷¤É}Ù�Ê � õR��o�¨¡>+MW_iDPGR�PA+Q�;KH�VLJFD4H¢Y�;�;�¬�V[;KH+�+;K�°VR@sV[>�;�_RQ�DPXOX�_7JFDPXO;�Q�DP�BH�;KV[MOJS·+;IXW��_
�B@}NB;KGRH+;K��Y�\�VR>+;#Q�DP�BH+;�V[MWJ%JI@BH+��A+JKVRMW@BHy;I�lA�D�V[MW@PH��).��Zo����Ðocw1V$MW_¡G7;FDP_7@BH�DPY�XW;%VR@�D4_R_RA�Q�;�VR>�D4V¡V[>�;

mFj



_RQ�DPXOXx�8_7JFDPXO;UQ�DP�PH+;KVRMWJ=·+;IXW��_#DPJKVRMON�MOVRMW;K_%_R>�@BA+XW����;I�Z;IH+��@BH+Xx\�@BH n î DPH+� æ o�q^;KH+JI;4f V[>+;LNP;IXO@gJKMOV8\
�+MO_R_RMO��D4VRMW@BHyDPH���Q�DP�BH+;�V[MOJ��+MO��A+_7MON�MOV8\�XW;IH��PV[>y_RJIDPXW;K_"DPGR;

0 ßA�ÌË á pn7ß�Í õ"��ö ��j����

DPH+�

0Pî �ÌË æ pn î Í õ"��ö ��jl~B�

ad@BG�adA+XOXO\��+;KNP;IXO@B��;K��rsq^zLo
q^;KGR;Pf+E	;�E	@BA+XW�`XOMW{4;^V[@|;Ð¬�V[;IH��yVR>+;#_[D4Q�;#D4H�DPXO\�_7MW_�@4a��+A+MW��VRA+GRY�A+XW;KH+JI;�VR@|@BA+G��B;KH+;IGRDPX/r�q%z

V[A�GRY+A+XO;IH+JK;Po°Ò�A+G|�P@�DPX�MO_iV[@�@BY�V[DPMWH°D�QS@BG7;`�+GR;KJIMW_7;`�+;K·+H+MOVRMW@BH³@BH³E$>+;�V[>+;KGSVR>+;�NB;KXW@�JIMxV8\���@}E
DPH+�'Î4@BGSQ�DP�PH+;KVRMWJ`·�;IXO�±>�D4_�V[GRDPH+_7MOV[MO@BH+;K��V[@�adA+XWXx\³�+;�NB;IXO@B�Z;I�±VRA+GRY+A�XW;IH�JI;Poí¨¡>+;�·�GR_�V�@BG7�+;IG�@Pa
Y+A+_7MWH+;K_R_UMW_�VR@`GR;KXeD4VR;I��V[>+;LNP;IXO@gJKMOV8\���MW_R_7MW��D�V[MW@PH�DPH+��Q�D4�BH+;KVRMWJ=�+MO��A+_RMxN�MOV8\�XW;IH��PV[>�_RJIDPXW;K_�V[@`V[>�;
MWH�VR;I�BGRDPX�XO;IH+�4V[>�_7JFDPXO;I_If Þcß D4H+� Þ î�f�DP_�E	;IXOX?DP_�@PV[>+;KG�H+@BH��8�+MOQ�;KH+_RMO@BH�DPX-��DPGRDPQS;KV[;KGR_Kf�_RA�Jv>�D4_�ô ê f
Ø#ÙBf/Ø�ÚÓDPH+��Ø�Ú { oU¨¡>+;i{P;K\�_7V[;K��MWHsVR>�D4V���MWGR;KJKVRMW@BH�MO_%V[@�_RA+Y+_�V[MxV[A�VR;�.��l_Ko��Êºgm«�^D4H+� ��ºP»B�"MWH�VR@
DPYZ@}NB;U�+;K·+H+MOVRMW@BH+_�ad@PGÏ0 ß D4H+��0Pî�o

²�@BG�V[>+;#·�G7_7V";I�lA�D�V[MW@PH f+E�;U>�DFNP;

0 öß Û á pn7ß Û á p Þcßm ß Ë�ÜÝ p ¿ ÜÝ Üè ÷ �8Í
Û Þ ößm ß m

Ë®Ø#Ù p ¿ ÜÝ Üè ÷ � Þ pß àBá p �8Í
¸%_"D�GR;I_7A+XOVIf�E	;�·�H���VR>�D4V

0 ß Ûzm � õ"��öß Þcß �ÊØ#Ù p ¿ � ÷� ô ê � ÷ Ø#Ù}Ø�Ú { � � õ"��ö ��j�Ô��

DPH+�
n�;UJIDPH�JIDPGRG�\`@BA�V$VR>+;U_[DPQS;UDPH�DPXx\�_RMW_�ad@PGÏ0Bî

0 öî Û æ pn î Û æ p Þ îm�î"ÜÝ Üè ÷ Û Þcß4Þ p îmSî m
Ø#Ù}ô ê Üè ÷ � Þ ÷ î à�æ ÷ �

Ö

¨¡>+MW_$XO;FDP�+_�VR@

0Bî�Ûªm � õ"��öî Þ î � õ"��ö� Ø#Ù � õ"��ö Ø�Ú { � õ"�1÷ ô ê � õ"��ö Ö ��j�h��

m«k



¨¡>+;`G[D4H+�B;�@Pa¡VR>+;�MOH+;IG�V[MeD4X�GRDPH+�B;�JFDPH³YZ;�Q�DP�+;�QS@BG7;��+G7;IJIMO_R;yDP_�ad@BXWXO@}E$_Io�¨¡>+;`XWDPGR�P;�_7JFDPXO;
YZ@BA+H+��D4G7\L@4a�VR>+;�NB;KXW@�JIMOV8\iMWH+;KG7VRMeDPX�G[DPH��B;¡_R>+@PA+XW��YZ;¡XeDPG7�B;IG�VR>�DPH|V[>�;�NB;IXO@gJKMOV8\i@BGcQ�DP�BH+;�V[MWJ�¨�DF\�XW@BG
QSMWJIG7@B_RJIDPXW;K_�Y+A�V�DPXO_R@U_R>�@BA+XW�SYZ;¡_RQ�DPXWXO;IG�VR>�DPH�V[>+;$@BA�VR;IG�_7JFDPXO;"MOH�@BGR�+;KG�V[@#adGR;K;$adG7@BQ VR>+;$;�¬�V[;KGRH�D4X
DP�B;KH+JK\Poc¨¡>+;	_RQ�DPXWXl_RJIDPXW;�YZ@BA+H+��D4G7\=@Pa+V[>�;�MWH�;IG7VRMeDPX�GRDPH+�B;	_R>+@PA+XW�=Y�;	XeDPG7�B;IG�V[>�D4H=V[>�;¡¯#@BXWQS@B�B@BG7@}N
�+MO_R_RMO��D4VRMW@BH`XO;IH+�PVR>y_RJFD4XW;Pf�_7@�MOV$MW_¡H�@PV"D4��;IJKVR;I��Yl\�V[>+;U�+MO_R_RMO��D4VRMW@BH`�+G7@gJK;I_7_Io

¨¡>+;"Y�@BA�H+�+_�@Pa?VR>+;$Q�D4�BH+;KVRMWJ�MOH+MOVRMeDPX�G[D4H+�B;Pf�D4V�VR>+;$Q�@BQS;IH�VIf�JFDPHSY�;$�+G7@}NgMO_RMO@BH�DPXOXO\U·�¬g;I� o�C/;�V
A+_$;�¬�VR;IH+��V[>+;UGR;K_RA+XxV"@Pacz�MOQ�@4VvDP{lMW_�V[@�rsq^z´V[A�GRY+A+XO;IH+JK;Po�n�;�>+D}NP;

Þcß�Ð � �_Å ïpºgÖOm}~ ��ß�x Þ î Ð � �_Å ï)ºgÖxm«~ � î x ��kP½��

E$>+;KGR; ��ß DPH+� � î�DPGR;U�BMxNB;KH�MOHÑ.��l_Ko���»�ºB��DPH+���Ê»BkB��f+G7;I_7��;KJKV[MxNB;KXO\Bo
¨¡>+;�MWH+H+;KG�N�MW_RJK@BA+_"_RJIDPXW;K�

Þ½Æ ï)kP½!0 ß�x Þ/Ò ïpkP½W0Bî x ��kgm«�

E$>+;KGR;§0 ß DPH+�Ñ0Bî�JIDPH�Y�;#ad@BA+H���MOH�.��l_Io^�dj�Ô���DPH+����jBh���o
n�;�_7A+�B�B;K_7VyV[>�D�VFf$ad@BG`D¢V[GRDPH+_RMxV[MO@BH±V[@³adA+XOXO\��+;KNP;IXO@B��;K��V[A+G7Y+A+XW;KH+JI;�MOH£V[>+;�NB;KXW@�JIMxV8\�·�;KXW� f

GR;K�lA+MWG7;I_
Þcß�Ð � �_Å
Þ½Æ v m ��kBºB�

DPH+�
Þ î Ð � �_Å
Þ/Ò v mBÖ ��kP»��

¸%YZ@}NB;UV8E�@S;I�lA�D�V[MW@PH�JIDPH�Y�;#E$GRMxVRVR;IHyMWH`V[;KGRQS_$@Pa�H�@BH+�+MOQ�;KH+_RMO@BH�DPX���DPG[D4Q�;�V[;IG7_Io
¨¡>+;I_7;¡V8E�@UJI@PH+�+MOVRMW@BH�_�DPGR;	V[>+;¡;Ð¬gVR;IH+_7MW@BH�@Pa?rsq^z£V[A+G7Y+A+XW;KH+JI;�adG7@BQp��A+MW�LVRA+GRY�A+XW;KH+JI;4oc¸%��D4MWH f

DP_¡E	;=�Z@BMWH�VR;I��@BA�V¡E$>+;KH��+MW_7JIA+_7_RMOH+�SVR>+;=rsq%z´;�¬�V[;KH+_RMO@BHs@4a�¨.DF\gXO@BGI®_$JI@BH�_7VvD4HlV"��Ag¬�f-MWH�_7V[;IDP��@Pa
�+A�D4X V[G[D4H+_RMxV[MW@PH fgE	;UQ�DF\`>�DFNP;�V8E	@���MW_7VRMWH+J�V[MxNB;#_RMOH+�BXO;�Jv>�DPH+H�;IX/V[GRDPH+_RMxV[MO@BH+_Io

>�Â/Ä^Á¤�E
I�?É��=79
Ó ÁvÃ�Ä
�Å=�LÉ%Ä"ÁvÃ5ÂÔ�?É��=7}
�fÓf�iÃSÇÔ�iÃ�Á^��Æ�Ä^ÅiÆA@M:
w8HsV[>�;L�+GR;KJI;K�+MWH+��_R;IJ�V[MO@BH+_^E	;L�+;�NB;KXW@B�Z;I��DS�+>+;IH�@BQ�;KH+@BXO@B�P\`ad@BG"H+@BHg�1;I�lA+MO��DPG7VRMOVRMW@BH+;K��r�q%z

V[A�GRY+A+XO;IH+JK;%Y+AgV�E	;%Q�DP�+;"XWMOV7V[XO;¡@BG	H�@LGR;�ad;IGR;KH+JI;^V[@=VR>+;"�+;KV[DPMWXO;I��_�V[G7A+JKVRA+GR;^@Pa V[>�;%JFD4_RJFD4�+;��+G7MONB;KH

m}�



Y�\�V[>+;�XeD4GR�B;�_7JFDPXO;��g\gH+DPQ�MOJI_Kf�@PV[>�;IGyV[>�DPHðV[@ ;I_�V[MOQ�D4VR;�V[>+;�_RQ�DPXOX���¨.DF\gXO@BG�DPH+�í�+MW_7_RMO��D4V[MO@BH-�
XW;KH+�PVR>£_RJIDPXW;K_Iopq^@}E	;KNP;IGIf�rsq%z JIDP_RJIDP�+;��+@¢DPXWXO@«EåV[>+;�_�V[G7A+JKVRA+GR;�DPH��£MWH£�+DPG7VRMWJIA�XeDPGSQ�DF\ YZ;
>+MO�B>+XO\�DPH+MW_7@PV[G7@B�+MOJPo�q";IG7;�E	;�GR;�N�MW;KE§_R@BQS;Sad;ID4V[A�GR;S@Pa�V[>�;��+;�NB;KXW@B�+QS;IH�Vi@Pa¡DPH�MW_R@4V[GR@P�l\�E$MxV[>�D
N�MW;�E¥V[@}E�DPGR��A+H+��;IGR_�VvDPH��s>+@}E MxV$MWQS��DPJ�V[_�VR>+;�DPY�@}NP;=G7;I_RA�XOV[_Ko

¸å_7��;KJKV[GRDPX	VRG[DPH�_7ad;IG�V[MOQ�;K_RJFD4XW;SMW_i;K_7VRMWQ�D4V[;K� f�MOH+JI@BG7��@PG[D4VRMWH+��;K��;IJ�V[_L�+A�;�V[@sY�@PVR>¢H+@BH�XWMWH�;FDPG
_7VRG[DPMOH+MWH��|Q�@PVRMW@BH�_

ÕaÖ^× Û m2 ÝRØ x-ÝqØ Û§ËÙ2�ì��"2+�(Í õ"�1÷ ��k4jl�

DPH+�yV[>�;�_�E�;K;I�+MOH+�4�1XWMW{4;#MWH��+A+;IH+JK;=@4a.E�DFNB;��+GR@B�+DP��D4VRMW@BH

Õ ë Û m2�Ú ë x Ú ë Û è �Û j! � Ö ��kBkB�

²�@BG�;I�lA+MW�+DPG7VRMOV[MO@BH+;K�|rsq^z�V[A+G7Y+A+XO;IH+JK;�@BH+;	Q�DF\�_[D4ad;KXO\�A+_7;�V[>+;�V[@PV[DPX?��Q�DP�BH+;�V[MWJ��+XOA+_�{lMOH+;KVRMWJ}�/;IH��
;IG7�P\|_7��;KJKV[G7A+Q§MOHS;�N4DPXWA�D�V[MWH�� ÕaÖ^× DPH���@BH�XO\iDU_7Q�D4XWX�A�H+JI;KG7VvD4MWH�V8\|MW_�MOH�V[GR@��+A+JK;I��Y�\LV[>�MW_�DPQLY�MW�BA+MxV8\
MWH`VR>+;U;I_7VRMWQ�D4V[;#@4a�_�V[G[D4MWH+MOH+�4�1V8\��Z;�H+@BH�XWMWH�;FDPG�;��?;KJKVR_Io�n�;UGR;�N�MW_RMxV¡V[>+MO_¡Y�;KXW@}EUo

¨¡>+;�GR;IXWD4V[MxNB;cMOH���A+;KH+JI;�@Pa�_7VRG[DPMOH�DPH+���+GR@B�+DP��D4VRMW@BH�;��?;KJKVR_�E$MOXWXPYZ;�JIXO@B_R;KXO\�G7;IXWD4V[;K�UVR@¡V[>+;��+;K�BGR;K;
DPH+��V8\g�Z;L@Pa�DPH+MW_7@PV[G7@B��\�;�¬g��;KJKVR;I� f ;4o¾��oOfZE$>+;KVR>+;IG#D4H+MW_7@PV[G7@B��\�MO_^G7;IXWD4V[MxNB;UV[@�D�_7V[G7@BH+��;Ð¬�V[;IG7H�DPXOXO\
_RA��+��@PG7V[;K��zUb�Q�DP�BH�;KV[MOJ�·�;IXO� fl@BG�MW_�GR;KXeD4VRMONP;$VR@�VR>+;"XW@�JFDPX+Q�DP�BH�;KV[MOJ�·�;IXO� oc¸^JIJI@PGR�+MOH+�BXO\Pfl_R�Z;IJKVRG[DPX
V[GRDPH+_�ad;IG#MW_^;IMxV[>+;KG�MW_7@PV[G7@B�+MWJ4f�E$>+;KH�XeDPG7�B;L_[D4Q��+XO;I_^@Pa��+XeDP_7Q�D�DPGR;LJK@BH+_7MW�+;KGR;I�?f/@BG�MW_�DPH+MW_7@PV[G7@B�+MOJPf
E$>+;KH�V[>�;IGR;UMO_$D�_�V[G7@BH+��XeDPG7�B;#_RJIDPXW;#QS;FD4Hy·+;IXW�?o�w1a.VR>+;U_7E	;I;I��MWH+��GR;IXWD4V[MxNB;�VR@�VR>+;#XW@�JFD4X Q�D4�BH+;KVRMWJ
·�;KXW�iMO_�H+@PV._7V[G7@BH+�^;IH+@BA��B>iV[@^�+MW_7�+XeD4JI;�_7VRG[DPMOH+MWH+�^DP_�V[>+;	�+GR;�N4DPMWXOMWH+�¡XO@gJIDPX��+;IJK@BGRG7;IXWD4V[MO@BH f«V[>+;�_7VRG[DPMOH
E$MWXOX�Y�;"�+@BQSMWH+D4V[;K��DPH���V[>�;^;KH+;IG7�P\�V[G[D4H+_7ad;KG	E$MWXOX�Y�;"XW@�JFD4X�o�¨¡>+MW_�_RMxV[A�D4VRMW@BHSQ�D}\LY�;^GR;FD4XWMW¶K;I�S;KNP;IH
MOa�V[>+;KGR;|MW_^Q�@��+;KG[D4VR;IXO\y_�V[G7@BH+�`XW@�JFD4X.D4H+MW_7@PV[G7@B��\�G7;IXWD4V[MxNB;=VR@�V[>�;LXW@�JFDPX�Q�DP�BH+;�V[MWJU·�;KXW���+MOGR;KJKV[MO@BH o
Ò�H+;�GR;FD4_R@BH±ad@PGSVR>+MW_�MW_�V[>+D4V�VR>+;sXO@gJIDPX�QS;FDPH ·�;IXO�±�+MOGR;KJKV[MO@BH°E$MWXWX¡YZ;Pf�MWH±�P;IH+;KG[DPXÊf�H+@BH�_7V[;IDP��\Pf
DPH+�`E$MOXWX��+A+JKVRA�D4V[;�@BH�D|H+@BH+XOMWH+;IDPG�VRMWQS;�_RJIDPXW;4o�b�@BH+_R;K�lA+;IH�V[Xx\BfZH+@BH+XOMWH+;IDPG�JK@BA+�+XOMWH+�B_�JFDPH��+;I_�V[G7@«\
V[>�;�JI@P>+;IG7;IH+JK;�@Pa�VR>+;�XO@gJIDPX�¸%XOa�N�é;KH+MWJ�E�DFNP;��+GR@P��DP��D4VRMW@BH�;K��;IJ�V[_LMOH�_7@BQ�;SJFD4_R;I_Ko�Ò�H�VR>+;�@4V[>+;KG
>�DPH�� f�V[>+;$zUb³@BG�XeD4GR�B;Ð�8_RJIDPXW;	Q�D4�BH+;KVRMWJ�·+;IXW��MOQ��Z@B_R;K_�D��+GR;�ad;IG7GR;I�S�+MOGR;IJ�V[MO@BH|MWHSDPH+MO_R@PVRGR@B��MWJ¡r�q%z
V[A�GRY+A+XO;IH+JK;Po�¨¡>+;|_7E	;I;K�+MWH���;��?;KJKVUMW_%_7V[G7@BH+�yDPH���;IH+;KGR�P\�VRG[DPH�_7ad;IG%MW_�_7A+�+�+G7;I_R_7;I��MWHsVR>+;|��DPGRDPXWXO;IX
�+MOGR;IJ�V[MO@BH o�¨¡>+;=adA+H���DPQS;IH�VvDPX/G7;FDP_7@BH�ad@PG$VR>+MW_"MW_¡VR>�D4V$E�DFNP;L�+GR@P��DP��D4VRMW@BH`;��?;KJKVR_%�+;KJI@BG7GR;IXWD4V[;UV[>�;

m«~



H+@BH�XWMWH�;FDPG=JI@BA+��XWMWH��B_LDP_7_R@�JIMWD4V[;K�°E$MxV[>³_7��;KJKV[GRDPX�VRG[DPH+_�ad;IG|��D4G[DPXOXW;IX�VR@�VR>+;�QS;FDPH³Q�DP�BH�;KV[MOJ�·�;KXW� Ï
>+@}E	;KNB;KGIfZ_R�Z;IJ�V[G[D4X V[G[D4H+_7ad;KG$VR@}E�DPG7�+_">+MW�B>�;IG¡�Z;IGR�Z;IH��+MWJKA+XeDPG�E�DFNB;KH�A�QLY�;KG%MO_¡A+H+MWH�>+MWY+MxV[;K� o

w8H¢V[>+;���DP_�VFf�QLA+Jv>�>�DP_LYZ;I;KH¢Q�D4�+;�@Pa$��MO��;IGR;KH+JI;K_LYZ;KV8E	;I;IH ¯#@BXOQ�@B�P@BGR@}N ËÎ»Bh4Í%Ë j�½4Í�DPH+�¢w(¯
��w8G7@B_R>�H+MW{4@«N¢Ü©¯#G[DPMOJv>+H�DPH-��ËÎj�mIÍ%ËÎjlº«Í�_7��;KJKV[GRD�o�w8H¢MOH�V[;IG7�+XeD4H+;KV[DPG7\�@BY+_7;IG�NPD�V[MW@PH+_LDPH��¢HlA+Q�;KGRMOJFDPX
_RMOQLA+XWD4V[MO@BH+_If«V[>�;I_R;	V8E�@#JIDP_R;K_�DPGR;	_R@BQS;KVRMWQS;I_�JK@BQS��DPGR;K�iV[@�D4VRVR;IQS��V�VR@��+G[DFE�D%_7>�DPGR�|��MW_7VRMWH+J�V[MO@BH o
w8H�@BA+GUJIA+G7GR;KHlV=�Z;IGR_7��;KJKVRMONB;4f.VR>+;�r�q%z
VRA+GRY�A+XW;KH+JI;�;�¬g�Z;IG7MW;IH�JI;I_iD�_7Q�@�@PVR>�N4DPG7MeD4VRMW@BH�_�Y�;�V8E�;K;IH
_RA�Jv> ��MO��;IGR;KH�V|XWMOQ�MxV[_�E$>+;KH°VR>+;�VRMWQS;�_7JFDPXO;�ad@BG=�+;IJID}\�MOH+��@Pa¡V[>�;�V[GRDPH+_7ad;KGLJI@PGRGR;KXeD4VRMW@BH�adA+H+J�V[MW@PH
MW_¡N4DPG7MW;I�?o$Ò�Y+_R;KG7N4D4V[MO@BH�@Pa�DS�+GR;�NPD4XW;IH�V"_R�Z;IJ�V[GRDPX.MOH+�+;Ð¬�GR;K�+;IJKVR_%G7;IXeD�V[MONP;U�+@BQSMWH�DPH�JI;U@Pac_�E�;K;I�+MOH+�
;K��;IJ�V[_�NB;IG7_RA+_i_7V[GRDPMWH�MWH+�y;K��;IJ�V[_Kfc@BGU;I�lA+MxNPD4XW;IH�VRXO\�XO@gJIDPX�;K��;IJ�V[_=NP;IG7_RA+_LH�@BH+XW@�JFD4Xc;K��;IJ�V[_Io��Ê<?>+@BA f
rsD4V7V[>�D4;IA+_Kf�D4H+��z�Q�MxV[GRA�{�Ë j�»4Íe�

��Â/Á¦X¤S�Z\U^S� fgTk
¨¡>+;|_7V[DPG7VRMWH+����@BMOH�V�ad@BG%;K_7VRMWQ�D4V[MOH+��VR>+;L;IH�;IGR�4\�_R�Z;IJ�V[G7A+Q�f�ì���2+�Ðf MWH�V[>+;iN4DPG7MW@BA�_�GR;K�BMWQS;I_^@Pa

rsq^z´V[A�GRY+A+XO;IH+JK;UMW_�V[>�;�_�V[;IDP��\y_7V[D4V[;U�+>�;IH+@BQS;IH�@BXW@B�PMWJFD4X?;IH�;IGR�4\�V[GRDPH+_7ad;KG¡��Ag¬�f n f
n Û Õ Å ��2�� 2�ì���2+�� Õ'ÝÖ^× � ÷ Ö ��kP���

rsD4V7V[>�DP;KA+_�DPH+� <?>�@BAíËÎjPjPÍ¡DPH�� <?>+@BA³DPH��±r�D4VRVR>�DP;IA�_�ËÎjlk«Í��+G7@B�Z@B_R;K�°VR>�D4V=V[>+;`XOMOad;KVRMWQS;�@Pa
V[GRDPH+_�ad;IG¡adA+H+J�V[MW@PH�JK@BGRG7;IXWD4V[MO@BH

mÕ Å ��2�� Û mÕaÖ^× �"2+� ¿ mÕ ë ��2+� Ö ��kB~B�

E$>+MOJv>�MWH�JI@BG7��@BGRD4V[;K_�VR>+;"MWH���A�;IH+JK;%@Pa?Y�@PVR>�VR>+;^;Ð¬�V[;IG7H�DPX�DP�B;KHlV�DPH+�SV[A+G7Y+A+XO;IH�V�H+@PH+XWMOH+;FDPG�MOH�V[;IGRDPJ��
V[MO@BH+_Ko�¨¡>+MW_¡XO;FDP�+_�VR@�Y�@PVR>`V[>+;�¯#@BXWQS@B�B@PGR@}NL��k�Î4»|DPH+��w(¯p�(»�ÎBºi_R�Z;IJ�V[G[D|E$>+;KH�VR>+;U_7V[GRDPMWH�MWH+�|D4H+�
_7E	;I;K�+MWH���XWMOQ�MxV[_	DPGR;�DPJv>�MW;KNP;I� o

CiÂ¡�4blgTX¤S�Z\UaS� �O
¸%H+MO_R@PVRGR@B��\�MW_�JK@BH�V[G7@BXWXO;I��Y�\SNPD4GRMeD�V[MW@PH�@Pa/VR>+;#�+MWG7;IJ�V[;I�`¸^XOa�N�é;IH�MWJ%��;IJI@PGRGR;KXeD4VRMW@BH�V[MWQS;"MWH�JK@BQ��

��DPG7MW_7@BH�V[@�VR>+;|XW@�JFDPX�H+@BH�XWMWH�;FDPG"V[MWQS;i_7JFDPXO;PoiµgA+�+�Z@B_7;LV[>�D4V%V[>+;KGR;|MW_%JI@BH+_7MW�+;KG[DPY�XW;L;KH+;IG7�P\�MWH�ºPz
@BG¡�lA�DP_7Mx��ºPzpQS@g�+;K_�V[>�D�V^_RD4V[MO_7a�\

m}Ô



Õ ë �"2;Þ�� v Õ\Ö�× ��2+�ÐÖ ��kPÔ��

¨¡>+;L�+@PQ�MOH�DPH�V$ad;FD4VRA+GR;K_�@PacVR>+@B_R;=@Pa	ºPz�r�q%z VRA+GRY+A�XW;IH�JI;Pf�@BG%�lA�D4_RMx�(ºPz´VRA+GRY�A+XW;KH+JI;4f?;I�lA+MxN��
DPXO;IH�V|V[@�VR>+;�¤7Q�;IDPH³QS@g�+;K_R¦�@Pa%u$;I�+A+JK;I�±rsq%zäV[A�GRY+A+XO;IH+JK;��Ê¯#MWH+H�;K\³D4H+��r�JKnðMOXWXWMWDPQS_�Ë j��4Íe��o
¨�E	@�XOMWQSMOVRMWH+�y�Z@B_R_7MWY+MOXWMOVRMW;K_�JIDPH°DPG7MW_R;�E$>+;IH³V[>�;yDPH+MW_7@PV[G7@B�+MOJ`rsq^z©MO_L�+@BQSMWH+D4V[;K��Y�\¢G7;I_R@PH�DPH�V
MWH�VR;IG[D4JKV[MO@BH+_Ko�¨¡>+;#�lA�DP_RM ��ºPz¥VRA+GRY�A+XW;KH+JI;#;Ð¬��Z;IG7MW;KH+JI;U�+;KJFDF\`@Pa�V[G7MW�+XO;%JK@BGRG7;IXeD�V[MW@PH+_�Q�DPMWH�XO\S�+A+;�VR@
�+G7@B��DP��D�V[MW@PH�;K��;IJ�V[_$MWH�V[>+;Uº4zp��XeDPH+;4f��+A�;%V[@LVR>+;#XeDPG7�B;"_RJFD4XW;�ºPz Q�DP�BH+;�V[MOJ^·�;KXW� oc¸^XOVR;IGRH+D4V[MxNB;IXx\Bf
V[>�;��lA�D4_RMx�(ºPz)Q�@4V[MW@PH+_�JFD4H�YZ;U�B@}NB;IG7H+;I��Y�\y_7V[GRDPMWH?o�¨¡>+;UJI@BG7GR;I_7��@PH+�+MWH��SVRMWQS;�_RJIDPXW;K_^D4GR;

Õ Å ��2_ß/��Û m2_ßlàPá ë ��kPh��

E$>+;KGR;DàPá ë MW_¡VR>+;U¸%XOa�N�é;KH�_7��;K;I�sDP_R_7@gJKMeD4VR;I�`E$MOVR>�VR>+;UXeDPG7�B;��1_RJFD4XW;��lA�DP_7Mx�(ºPz)Q�DP�PH+;KVRMWJ%·�;KXW� Ï-D4H+�

Õ\Ö�× ��2_ß/��Û(2 � p �1÷ß ì � õ"�1÷ ��2_ß?��Ö �Ê�B½��

w8H�V[>+;LJIDP_R;|@4a�D4H+MW_7@PV[G7@B�+MWJirsq^z�VRA+GRY�A+XW;KH+JI;|MO_^E$>+;KH�VR>+;L�lA�DP_7Mx��º4z§Q�@��+;I_%DPGR;iH+@PV#_�V[GR@PH+�
;IH�@BA+�B> V[@�JK@BH�V[G7@BX"VR>+;��+;IJK@BGRG7;IXeD�V[MW@PH�@Pa^V[>+;�Q�@PGR;`E�DFNP;��8XOMW{4;sQS@g�+;K_Io�w8H V[>+;�_R@4�1JFDPXOXW;K� E	;FDP{
rsq^z V[A+G7Y+A+XO;IH+JK;L_RMxV[A�D4VRMW@BH?f�H+;IMxV[>+;KG^V[>�;=�lA�DP_7Mx�(ºPz�JFD4_RJFD4�+;iMxV[_R;KXOa(f-H+@BG$V[>�;iGR;K_R@BH+DPH�V#JFDP_7JFDP��;iMOV
MWH��+A+JI;K_�MW_"V[>+;i�+@BQSMWH�DPH�V^ad;FD4VRA+GR;iVR>�D4V%�+;KVR;IGRQSMWH�;=V[>�;LH+@BHg�1�lA�DP_RM ��ºPz´E�DFNB;K_Io=²�@BG%_7A+Jv>�DP_%JIDP_R;4f
V[>�;=V[GRDPH+_�ad;IG%JK@BGRG7;IXWD4V[MO@BH+_"_R>+@BA�XW���+;KJFDF\��+A+;=VR@�>+MO�B>+;IG"@BG7�+;IG"E�DFNB;|��GR@B��D4��D4V[MO@BH��+GR@�JI;K_R_R;K_IoUT"�
DPH+��t�>�D4V7VvDPJv>+DPGâL7;K;�Ë jl~�Í�DPH��³ýUDPXOVRMW;IGSø�ù�úPûxü	ËÎj�Ô�Í�>�DFNB;�QS@��+MO·�;K��VR>+;S¯#G[DPMOJv>+H�DPH£ËÎjlº«Í�DPGR�BA�Q�;KHlV
Y�\�VvD4{�MOH+��MWH�V[@SDPJKJI@BA�HlV$VR>+;�DPH+MW_7@PV[G7@B�+MOJ�ad;FD4VRA+GR;#MOHyVR>+;UJv>�DPGRDPJKVR;IGRMO_7VRMWJU¸%Xxa�N�é;KH`V[MWQS;�_7JFDPXO;I_

Õ ë ��2 Þ � � m à ËãÚ ë 2 Þ Í�Ö �Ê��m«�

¨¡>+;�;IH+;KGR�P\��+Ag¬�MWH`V[>�;�MOH+;IG�V[MWDPX?GRDPH+�B;#JIDPH�YZ;U�+;KVR;IG7Q�MOH+;I�yY�\

n Û Õ Å �"2�ß x 2;Þ�� 2_ß ì���2_ß/�� ÕaÖ^× �"2_ß/�R� ÷ �Ê��ºB�

E$>+;KGR;
mÕ Å ��2_ß x 2;Þ�� Û mÕ\Ö�× �"2�ß � ¿ mÕ ë �"2�ß � ¿ mÕ ë �"2�Þ(� Ö �Ê�B»��

m}h



¨¡>+;K_R;iV8E	@�;I�lA�D�V[MW@PH+_"E$MOXWX/XO;FDP��V[@�VR>+;LD4H+MW_7@PV[G7@B�+MWJ#;KH+;IG7�P\�_R�Z;IJKVRGRA+Q�ì���2_ß/�¡Jv>�DPH+�B;K_�_RQS@�@PV[>+Xx\
MWH�_7��;KJKVRG[DPXJ2_ß³_R��D4JI;|E$MOVR>�VR>+;|MWH��+MWJK;I_�N4DPG7\�MOH+�`Y�;�V8E�;K;IH���k�ÎP»�f?�8»_ÎBºgf DPH+����ºgf V[DP{lMWH+�`@PH�VR>+;I_7;
_R�Z;IJKMO·�J�N4DPXOA+;I_|MOH³JFDP_7;I_|ad@BGLE$>+MOJv>³V[>+;�·�G7_7VIf	_7;IJI@PH+��@PGiV[>+MOGR�¢VR;IGRQS_|@BH³V[>�;`GRMW�P>lVL>�DPH+�°_RMO�+;Pf
GR;K_R�Z;IJ�V[MONP;IXx\Bf-Y�;KJI@BQS;�V[>�;���@BQ�MOH�DPH�V¡JK@BH�V[GRMOY+A�VRMW@BH`V[@|VR>+;U_R@SJFDPXOXW;I��VRGRMO�+XW;���;IJFDF\yGRD4V[;�m à Õ Å o

¸%_�D$GR;I_7A+XOVIf�D¡E$MO�+;�G[DPH��B;�@Pa��Z@B_7_RMWY�MWXWMxV[MO;I_-ad@BG V[>+;�_7��;KJKV[GRDPXlDPH+MO_R@PVRGR@B��\UD4H+�#ad@BG/_R�Z;IJ�V[G[D4X�MOH+�+MOJI;I_
JFD4H�YZ;U;IQS;IG7�B;I�yMWH`VR>+;#�B;IH�;IG[D4X�rsq%z)adG[DPQS;KE	@BG7{Zo�nðMxV[>yD|_7VRGR@BH+��A+H�MOad@BG7QåQ�DP�BH+;�V[MWJ^·�;IXO� f�V[>�;
GR;K_RA+XxV[MOH+��DPH+MW_7@PV[G7@B�+MOJL;IH+;KGR�P\�_R�Z;IJKVRGRA+Q2JIDPH�GR;I��A+JI;�V[@�2 ��� � pß E$>+;IH�GR;K_R@BH�D4HlV�MOHlVR;IGRDPJKVRMW@BH+_UD4H+�
�lA�DP_7Mx�1V8E	@"�+MWQS;IH+_7MW@BH+DPXB_7VRG[DPMOHUMW_/V[>+;��+@PQ�MOH�DPH�V��+;IJK@BGRG7;IXWD4V[MO@BHU;K��;IJKVIfP@BG/VR@�2 � p �1÷ß E$>+;KHiXeD4GR�B;�_7JFDPXO;
�lA�DP_7Mx��º4zª¸%Xxa�N�é;IH+MOJ��+;KJI@BG7GR;KXeD4VRMW@BH�MW_�_7VRGR@BH+��o�nð>+;KH¢�lA�DP_7Mx��º4zª;K��;IJ�V[_|D4GR;�E�;IDP{-fcV[>+;�_R�Z;IJKVRGRA+Q
JFD4H¢Y�;KJI@BQS;�;KMOV[>�;IG=2 � ÷ß �I¤�E	;FD4{�VRA+GRY+A�XW;IH�JI;I¦���E$>+;IH³XO@gJIDPX�MWH�V[;KG[DPJ�V[MO@BH+_=DPGR;��+@BQSMWH�DPH�VIf�@BG42 � pß
E$>+;KH³H+@BH+XO@gJIDPX�MWH�V[;KG[DPJ�V[MW@PH+_iD4GR;���@BQ�MOH�DPH�VFoynð>+;KH³Y�@PVR>�XO@gJIDPX�DPH+�¢H+@PH+XW@�JFDPX�MOHlVR;IGRDPJKVRMW@BH+_=DPG7;
�+G7;I_R;KH�VFf�V[>+;U_7��;KJKV[G7A+QòN4DPGRMO;I_$_RQS@�@PV[>+Xx\�YZ;KV8E	;I;KH�VR>+;I_7;=XOMWQSMOV[_Ko

¨¡>+;�MOQ���XWMWJID4V[MO@BH+_�@4a�V[>+;S�+>�\�_RMOJI_L@Pa�_R�Z;IJKVRG[DPX	DPH+MO_R@PVRGR@B��\�DPG7;�_�V[MOXWX�YZ;IMWH���;Ð¬���XW@BG7;I�³DPH��¢DP�g�
�+XOMW;I�³MOH¢N4DPGRMO@BA+_|DP_�V[G7@B�+>�\�_RMWJIDPX¡_R;�VRVRMWH+�B_Kf	¨¡>�;��Z@PVR;IH�V[MWDPX	VR@�DPJv>+MW;�NB;�DPH°;KNP;IH��BGR;ID4V[;KG|G[DPH+�P;`@Pa
�Z@B_R_7MWY+MOXWMOVRMW;K_�ad@BG#rsq^z�V[A+G7Y+A+XO;IH+JK;L_R�Z;IJ�V[G[D�;KQ�;KGR�B;K_^E$>+;KH�A+��@PH�GR;IDPXWMO¶IMWH��SVR>�D4V"V[>+;iVR>+;LJKGRA+JKMeDPX
H+@BH�XWMWH�;FDPG�V[MWQS;�_7JFDPXO;¡DP_��BMxNB;IH�MOH�.��-o$�Êk4jl�.JIDPH�Y�;¡G7;FDP��MWXO\=�B;KH+;IGRDPXWMO¶I;I��D4XW@BH+�^V[>+;¡XOMWH+;K_c@Pa µg;IJ�V[MW@PH
wRw"DPYZ@}NB;4o�b�@BH+_R;K�lA+;IH�V[Xx\Bf/@BH�;LQ�MO�B>�V%JK@BH+_7MW�+;KG�_R;K��DPG[D�V[;IXx\�VR>+;=VR>+;L��\�H�D4Q�MOJFDPX�Y�DPXWDPH+JI;=Y�;�V8E�;K;IH
NB;KXW@�JIMxV8\L·�;IXO��MOH+�+A+JK;I��_7V[GRDPMWHSDPH����+G7@B��DP��D�V[MW@PH`�;K��;IJKVR_If�DPH+�SQ�DP�PH+;KVRMWJ�·�;KXW�SMWH+�+A�JI;I��_7VRG[DPMOH�D4H+�
�+G7@B��DP��D�V[MW@PHL;K��;IJ�V[_Io�¨¡>�;I_R;"Q�D}\=�+Mx�?;KGc�BGR;ID4V[Xx\=ad@PG�H+@BH+;K��A�MW��DPG�V[MxV[MW@PH+;I�LJIDP_R;K_�_RMWH�JI;¡ad@BGc;Ð¬+D4Q��+XO;PfÕ\Ö�× Û õØRßaä DPH+� Õ\Ö�× Ð åM� õØ³åâä f � Ø Û$æ 2�ì å ��2+�Ðf/Q�DF\��PGR;FD�V[XO\��+Mx�?;KGIo=n�;|�+;�ad;IG�V[@�D�XWD4V[;KG%V[MOQ�;iDPH
;�¬�DPQSMWH+D4V[MO@BH�@Pa.V[>+;K_R;U�+>�\�_RMWJIDPXWXx\��+MO_7VRMWH+J�V$JFDP_7;I_Io

>|ÁFÂ?Ç|Á^�?É^È£�h�+ÁIÆUÃç�iÃ�ÇãÉUÆUÃ`É7�È£�+ÁIÆUÃ
w8H¥@BG7�+;IG`VR@�A+H��+;IG7_7VvD4H+�âVR>+;���;KVvD4MWXW;K�ð_7V[G7A+JKVRA+GR;�@Pa�V[>+;�;IH�;IGR�4\ð_R�Z;IJKVRGRA+Q ì���2_ß x 2;Þ���@BH�;

H+;K;I�+_yV[@ DPH�D4XO\�¶I;�_7��;KJKV[GRDPX�V[GRDPH+_�ad;IG`MWHð�BG7;FD4Vy��;KVvD4MWX�o t�@PVR>âXO@gJIDPX�D4H+�ðH+@BH+XO@gJIDPX%MOHlVR;IGRDPJKVRMW@BH+_
Ë j�h ÿ k�mBf º4�4Í¡JFD4H�YZ;`MWH�NB@PXONB;K� f	DPH+�°V[>+;yY�DPXWDPH+JK;`@Pa"�+MO��;IG7;IH�VSGR;IXWD�¬�D4V[MO@BH³G[D�V[;`MWHè.��-oâ�Ê�B»B�iQ�DF\
N4DPG7\SJK@BH+_RMO�+;IGRDPY+Xx\�@BH��+Mx�?;KGR;IH�V���DPG7V	@Paé2S_R��DPJK;Po�¸^_�DPH�;Ð¬�DPQ���XW;"@Pa�DPH`D4�+�+GR@F¬gMWQ�D4VR;$VRGR;ID4V[QS;IH�VFf

ºP½



ý#@BXW�+G7;IMOJv>�D4H+�³µgG7MW�+>+DPG�Ë¾kBº�f kP»�Í�GR;KV[DPMWH�;I��V8E�@�@Pa�VR>+;�;��?;KJKVR_iMWH��B»�f Õ\Ö�× ��2_ß �UDPH+� Õ Ø\ê o��dH o®Y o`t	\
MW�PH+@BGRMOH+� Õ ë �"2_ß �=V[>�;K\¢G7A+XW;`@PA�VLV[>�;y¯UGRDPMWJv>�H�DPH³_R�Z;IJ�V[G7A+Q 2 � p �1÷ß o¼�§µgA+Y�_R;I�lA+;KH�V[XO\Pf�DP_7_RA+QSMWH���D
_7VR;FDP�g\�_�VvD4VR;PfcýU@BXO�+GR;KMWJv>�DPH+�¢µgGRMO�+>�DPG#ad@BA�H+��VR>+;�XO@gJKA+_U@Pa¡�Z@B_RMxV[MO@BH+_#MWH1ë±_7��DPJK;�ad@BG#E$>+MOJv>�V[>�;
V[G7MW�+XO;���;IJFDF\�G[D4VR;�>�DP_i;I�lA�DPX	JI@BH�V[G7MWY+AgV[MW@PH�ad@BG=H+@BH+XO@gJIDPX�_7V[GRDPMWH¢DPH+��E�DFNB;`�+G7@B��DP��D�V[MWH��s;K��;IJ�V[_Kf
A+H+��;IG�VR>+;�DP_R_7A+Q��gV[MW@PH±@Pa%_7V[;IDP��\ �Z;IGR�Z;IH��+MWJKA+XeDPGS_R�Z;IJ�V[GRDPX"VRG[DPH�_7ad;IGKo�¨¡>+MW_S�BMxNB;I_�GRMO_R;Pf	MWH V[>�D4V
_R�Z;IJKMeDPX�JIDP_R;4f4VR@$VR>+;�_R@4�1JFDPXOXW;I�#¦PJIGRMxV[MOJFDPX4Y�DPXeD4H+JI;K¦^YZ@BA+H+�+DPG7\�ad@PG�D"_�V[;FD4��\�DPH+MO_R@PVRGR@B�+MOJ�¯#@BXWQS@B�B@BG7@}N
JFD4_RJFD4�+;Po�Ò%V[>�;IG���@P_R_RMOY+MWXOMOVRMW;I_.;�¬gMW_�V[_�V[>+D4V�DPGR;$QS@BGR;¡�P;IH+;KG[DPXÊfBad@BG�;�¬�DPQS�+XW;¡MOH�H+@BH+_�V[;FD4��\�JFDP_7;I_Kf�ad@BG
JFD4_R;I_^MWHyE$>+MWJv>s�+A+GR;KXO\y�Z;IG7��;KH+�+MWJKA+XeD4G$VRG[DPH�_7ad;IG"MW_"H+@PV%D��B@g@���DP�+�+G7@}¬gMOQ�D4VRMW@BH?f+@BG"MWHyV[>+;�;IH+;KGR�P\
JI@PHlV[DPMWH�MWH+�`GRDPH+�B;4oinðMOVR>�GR;I�BDPGR��V[@y;KH+;IG7�P\��+;KJFDF\�DPH+��MW��;IH�V[Mx·�JFD4VRMW@BH�@4a	JIDPH+�+MO��D4VR;I_#ad@BG�_�V[GR@PH+�
V[A�GRY+A+XO;IH+JK;Pf+ad;�E)@Pa�V[>+;K_R;U�+;KV[DPMWXO_$DPGR;U;K_R_R;KH�V[MeD4X�o

w1V|MW_=JIG7A+JIMWDPX�f.>+@}E�;�NB;IGKf�VR@�GR;IDPXWMO¶I;SV[>�D4ViMWH�VR>+;�D4H+MW_7@PV[G7@B�+MWJSJFD4_R;Pf�VR>+;�JFD4_RJFD4�+;`MW_��+GRMxNB;KH³Yl\
�Z;IGR�Z;IH��+MWJKA+XeDPG.�BG[D4�+MW;KHlVIo.¨¡>�;IGR;�ad@BGR;4f�V[>+;	XW;IH��PV[>L_7JFDPXO;I_Kf�_RA+Jv>SDP_ Þcß DPH�� Þ î�fPad@PG�;�¬�DPQS�+XO;PfP_7>+@BA+XO�
YZ;#MWH�V[;KGR�+G7;KV[;K�sD4_¡��;KGR�Z;IH+�+MOJIA+XWDPG¡XW;KH+�PVR>`_RJFD4XW;I_Ko�w8HsDP���+MOVRMW@BH flV[>�;�JIDP_RJIDP�+;UQS@g�+;KX?V8\��+MWJIDPXWXx\S�BMONP;
�+G7;I�+MOJKV[MO@BH�ad@PG=V[>�;�V[@PV[DPX�;IH+;KGR�P\�_R�Z;IJ�V[GRA�Q ì��"2+�=D4XW@BH+;4os¨¡>+;��+MW_�V[GRMOY+A�VRMW@BH�@Pa$;IH�;IGR�4\�MOHlVR@sV[>�;
Q�DP�BH+;�V[MWJUì"î���2+�$DPH+��{lMWH+;�V[MWJ�ì ß ��2+�¡JI@PQ��Z@BH+;KHlVR_^MO_"DPH�DP���+MOVRMW@BH�D4X MWH�V[;KGR;K_7V[MOH+�SMW_R_7A+;Po$q"@}E�;�NB;IGKf
MWH�VR>+;|�+MO_RJIA�_R_RMO@BH�@Pa�V[GRDPH+_RMxV[MO@BHsV[@`@4a	_�V[G7@BH+�`V[A+G7Y+A+XO;IH+JK;�D4H+��V[>+;|��;IJFDF\�@4a�;KH+;IG7�P\�DP_�µ�;IJKVRMW@BH�_
»��1j�D4Y�@}NB;4o�_RA+Jv>��+;KV[DPMWXO;I�`MWHgad@BGRQ�D4V[MO@BH�MO_¡H+@PV$GR;K�lA+MWG7;I� o

n�;s>�DFNB;sad@�JIA+_7;I��@BH���;KNB;KXW@B��MWH+�³D��+>+;KH+@BQS;IH+@BXO@B�P\°ad@BG�H+@BHg�1;I�lA�DPX"��DPG�V[MOVRMW@BH±rsq^z2�+@«EUf
E$>+MOJv>sDPXOXW@}E$_��+MO_R��D4GRMOV8\�Q�D4�BH+;KVRMWJ#��GRDPH+��VRX HlA+QLYZ;IGIf���MW_R_7MWQSMWXWDPG	{lMOH+;KVRMWJUDPH+�yQ�DP�BH+;�V[MOJ#u";�\�H+@BXW��_
HlA+QLYZ;IGKf��+MO��;IG7;IH�V"@BA�V[;KG${�MOH+;KVRMWJUDPH���Q�DP�BH�;KV[MOJ#XW;KH+�PV[>y_7JFDPXO;I_If-D4H+�y_7V[G7@BH+��DPH+MO_R@PVRGR@B��\Bo

n�;|;K_7V[DPY+XWMO_R>+;K��V8E�@yJI@PH+�+MOVRMW@BH�_^ad@BG%VRG[DPH�_RMOVRMW@BH�V[@�adA+XOXO\��+;KNP;IXO@B��;K��rsq%z§V[A�GRY+A+XO;IH+JK;|Y�DP_7;I�
@BH`adA+H+�+DPQ�;KH�VvDPX/JK@BH+JI;K��V[_"@Pa

��Me��¨�DF\�XW@BGK¾_$JK@BH+_7V[DPH�V$��Ag¬�fZDPH+�
��MOM���¯#@BXOQ�@B�P@BGR@}NZ¾_�_RJFD4XW;#_R;K��DPGRD4V[MO@BH o
²�@BG¡V[>+MO_$DPH�DPXx\g_7MW_Kf+V[>+;��+;KV[DPMWXO;I�`V[A�GRY+A+XO;IH+JK;=_�V[G7A+JKVRA+GR;�MW_$H+@PV"H+;K;I�+;K� o�¨¡>+;K_R;�V8E�@SJI@BH��+MOVRMW@BH+_

ad@BG=rsq^z
V[GRDPH+_7MOV[MO@BH�DPG7;S;Ð¬g��;KJKV[;K��V[@��+G7@«N�MO�+;�JI@BH+_7MW_�V[;IH�V=�+GR;K�+MWJ�V[MO@BH+_�DPH+��_R>+@PA+XW��Y�;SDP���+XWMOJFD��
Y+XO;SVR@�DPH+MO_R@PVRGR@B��MWJ�rsq%zª�+@«E$_Kf�D4a�V[;KG�VR>+;�XO;IH+�4V[>�_7JFDPXO;I_iDPGR;�GR;I��XeDPJK;I�¢Y�\�V[>+;KMWG�JI@BG7GR;K_R�Z@BH+�+MOH+�
�Z;IGR�Z;IH��+MWJKA+XeDPG¡JK@BQS��@BH�;IH�V[_Ko

ºgm



�iÉ�ÁSÃ`Æì-79
�Ç£Â4�E
�Ã�Ä[�
¨¡>+MW_^E�@BG7{�E�DP_#�Z;IG7ad@PGRQS;I��A+H��+;IG�VR>+;|DPA+_7�+MWJK;I_#@Pa�VR>+;|]=o¼µ�o?z�;I��DPG�V[QS;IH�V#@PaJ.�H+;KGR�P\sY�\sV[>�;

]^H�MONB;KGR_7MOV8\�@Pa�b�DPXWMxad@BGRH�MeD�C�DFE$GR;KH+JI;�C�MxNB;KGRQS@BGR;�T^D4V[MO@BH�DPX�C�DPYZ@BGRD4V[@BG�\�A+H��+;IG�JI@BH�VRG[DPJ�VLT"@+oSn£�
~4j�½Bk«�í.�H+�4�1j�Ô�o w1V�E�DP_`_7A+�+�Z@BG7VR;I�ðMWH±��DPG7V�Yl\£T�µ�²§A�H+�+;IG��BG[DPH�VR_`¸�¨"r ½P½BhB�B»�º�j¢DPH+��¸�¨"r`�
½�m}½BkBºBk4j+f�Y�\�T^¸�µg¸´A+H+�+;KG%�BGRDPH�V[_^T^¸"ý�k«�vmBmF�B½B»�DPH+�sT%T�ýU½Pjlý#¸#k�jlý�f-D4H+�sY�\yV[>+;=]�µ�z�;I��D4G7V7�
QS;IH�V"@Pa/.�H+;KGR�P\�A+H+�+;KG^�BGRDPH�V"zUÒA.±zA.��(²�ýU½�º«�(hPÔ�.�u%k4jPj�hB½

ºBº



î5ï8ð[ï8îÑï8ñ�ò£ï�ó
ËÌmIÍ�¨#o¼ý�oZb�@}E$XWMOH+�+f+rsDP�BH+;�V[@B>�\��+G7@g��\�H�D4Q�MOJI_If.�dw8HlVR;IG7_RJIMO;IH+JK;PfZT^;�E¥:�@BG7{Zf/mFh�kB~B�

Ë®º�Í.À�o®¸ioZµg>+;KGRJKXWMO�.f+¸ VR;�¬�V%YZ@�@B{�@Pa.Q�DP�BH+;�V[@B>�\��+GR@���\�H�DPQSMWJK_��Ê��;IGR�BDPQ�@PH���G7;I_R_Kf�Ò%¬�ad@BG7� f/m}hB�BkB�

ËÎ»4Í�zLo	t�MW_7{4D4Q�� f"r�DP�BH+;�V[@B>�\��+GR@���\�H�DPQSMWJ�V[A+G7Y+A+XW;KH+JI;4fL��T^;�E�:�@BG7{-f%b�D4QLY+GRMO�+�B;s]^H+MxN£��GR;K_R_Kf
ºP½B½P»��

Ë jPÍ.µ�o¾u�oZb�GRDPH+QS;IG$DPH���¸=o¾¸=o+NPD4H�t�DPXWXO;I�B@�@BMôL7;KH f�¸%_7VRGR@B��>l\�_Ko?À�oxfRõqö�÷�fZkP~P»���ºP½B½gm«�
Ë®k�Í.r�o¾C�o�ýU@BXO�+_7VR;IMOH f/zLo®¸io/u$@BYZ;IG7VR_If�DPH���npo¾q=o�r�D4VRVR>�DP;IA�_If�¸%H+HlA o�u$;KNZo/¸%_�V[G7@BH o ¸^_7V[G7@B�+>�\�_Ioxføqø fZºPÔB»y��mFhBh�kB�
ËÎ�4Í.b%o :|o�¨�AsDPH��ù.¡oZrsDPG7_RJv> f�µg�+DPJI;=µgJKM�o-u$;KNZoOfhú ø f/m���m}hPh�kB�
Ë®~�Í.r�o¾C�oZýU@BXO�+_7VR;IMOHyDPH+��zLo¾¸=o�u"@PY�;KG7V[_Kf-��>l\�_Ko���XWDP_RQ�D�fqû f+j+m}k4j���m}hBhPh��
ËÎÔ4Í/npo¾q=oZrsD4V7V[>�D4;IA+_^DPH+��r�o¾C�oZýU@BXO�+_7VR;IMOH f-À�o-ý#;I@B��>l\�_Ko�u$;I_KoOflûlú�f��B½�mPm��(m}hBÔ�ºP�
ËÎh4Í�¸io®¸ioZµ�Jv>+;I{4@gJv>+MO>+MWH?fZÀ�o¼C�oZrsDPG7@BH f-µZo b%o�b�@}E$XW;�\Bf-DPH+��À�o¼b%oZr�JKnðMOXWXOMeDPQ�fl¸%_7VRGR@B��>l\�_Ko À�oxfqõlú�ü/f

ÔB½B���ÊºP½B½�ºB�

ËÌm}½4Í�uUo À�o�n�;K_7VFf%µ�o�T%DP¶IDPGR;KH+{P@+f%À�o �(�.o�C�D}N4DPXÊf$DPH+�íµ�o�ý�D4XOV[MO;IGKf�¸%_�V[GR@PH o�¸%_�V[G7@B�+>�\�_Ioxf�÷éý_÷�f"ÔB½B~
��º4½B½Pjl�

ËÌmBmIÍ.À�oZrsDPG7@BH f-µZoZb�@«E$XO;K\Pf�D4H+��À�oZr�JKnðMOXWXWMWDPQS_Ifl¸%_�V[GR@P�+>�\g_Ko À�oxfRü'þ ø fZk4�Bhy��ºP½P½Pjl�
ËÌm«º�Í.r�oBb�>+GRMO_7V[;KH+_R_7@BH f�r�oPq^MOH+�+Q�DPGR_7> fBDPH��L¸ioPt�G[DPH��+;IHlY+A+G7�+f���>�\�_Iolu$;KNZo�.¡oxf�ü�÷�fB½�kP�Pj�½Bk=�ÊºP½B½�m«�
ËÌm}»4Í�¸io-��@BA+�lA+;�VFfZ]=o-²�GRMO_RJv> f+DPH+�sÀ�o-C�;K@BG[D�VFf-À�o-²�XOA+MW�`r�;IJv> oxf�úRú�f�»Bºgm���m}h�~4���
ËÌmFjPÍ�C/;I@BGRD4VFf�¸io-�.@PA+�lA+;KVIf�D4H+�s]�o-²�GRMW_7Jv> f-À�o-²�XOA+MW��r�;IJv> oéý�þ'÷�f�j�m}hy��m}hPÔ�m«�
ËÌm«k�Í�zLo®¨#oZµg@BH f���>�\�_Io�u";�NZo-zLfqõqö/f-½P�B»B½BÔy�(m}hBhBh��
ËÌm}�4Í�¨#o®¸io�:�@BA+_7;Ka(f�¸=o-t�G[DPH��+;IHlY+A+G7�+fZDPH+�sý�o+u"�+MO�B;IGKf+¸%_�V[G7@BH o�¸%_�V[G7@B�+>�\�_IoxfR÷éýqý�f-»�ºgm���º4½B½B»��
ËÌm«~�Í.µ�o®¸io-t�D4XWY+A+_$D4H+��À�o¾²�o�q^DFE$XW;K\PfZu";�N�oZr�@g� o+��>�\�_Ioxf�ú�þ/f/m���mFhBhBÔ��

ºP»



ËÌm}Ô4Í.ry�(rórsD4J=C/@}E)D4H+��u�o¼µ�o-¯#XW;K_R_R;KH fZu";�NZoZr�@g�?o���>l\�_KoOfYú�ü/f�m«ºBky�ÊºP½B½Pjl�
ËÌm}h4Í :|oZ<?>�@BA�DPH+�ynpo¼q�oZrsD4VRVR>�DP;KA+_IfZÀ�oZý#;I@B��>l\�_Ko�u$;I_KoRöqõ/f/mF½�ºPh�mS�(m}hBhB½��
Ë®ºP½4Í�¸io¼À�o-q^A�H+��DPA+_7;IH f�b�@BG7@BH�DPX/;Ð¬g��DPH+_7MW@BH�DPH+�y_R@PXeDPG�E$MOH+� f���µ��+GRMOH+�B;IG(� ÿ�;KGRXeD4�+f�T";KE¥:�@PGR{-f/m«~BºB�

Ë®ºgmIÍ�¸io�:�@B_R>+MO¶FDFE�D�f�¯|o+w1V[@P> f�DPH+�ywvo+w1VR@B> f-��XeD4_RQ�DLDPH+�`��A+MO�`V[A+G7Y+A+XW;KH+JI;4¹cV[>+;K@BG7\`DPH+�yQ�@��+;KXWMWH��+f
��w8H�_7V[MxV[A�VR;U@Pac��>�\�_RMOJI_IfZt�G7MW_�V[@BXÊf�ºP½B½P»��

Ë®ºBº�Í.µ�o®wvoPt	G[DP�BMOH+_R{lMOM�f_µ ¸#u$;KN�MW;�E$_�@Pa���XWDP_RQ�D"��>�\�_Io�ÿ�@BXÊo�f���b�@PH+_RA+XxVvDPH�VR_ct�A+G7;FDPA?fBT^;�E¢:�@BGR{-fgm}hB��kB�

Ë®ºP»4Í�T%u"C���XWDP_RQ�D�²�@BG7QLA+XeD4G7\Bf4;I�+MxV[;K�SY�\|À�o¼zLoPq^A+Y�DS��T%DFN4DPX+u$;I_7;FDPG7Jv>�C�DPYZ@BG[D�V[@BG�\BfPn�DP_R>�MWH+�PVR@BH f
zLo¼b%oOfZºP½P½B½��

Ë®º4jPÍ�¸io¼µ�oZr�@PH+MWH�DPH+��¸io¼r�o�:	DP�PXW@BQ�f+µlVvD4VRMW_7VRMWJIDPX/²�XOA+MW�yr�;IJv>�DPH�MWJI_i��r�w8¨)��GR;I_7_v�Ðfqÿ�@PX�o�º���mFh�~BkB�Ðo
Ë®ºBk�Í�uUo À�o?C�;IDPQS@BH f/b%oÎnpo�µgQSMOVR> f�T=o¾²�o T";I_R_Kf npo¼q�o�rsD4V7V[>�D4;IA+_Kf/DPH+��q�o¼¯|o�n�@BH+��f�À�o/ý#;I@B��>l\�_Ko

u$;I_Ioxf¡ý�þ ø f�j�~B~Bky��m}hPhBÔ��
Ë®ºP�4Í :|oZ<?>�@BA�DPH+�sb%o ý|o-µg�Z;I¶KMeDPXO;Pf+¸^�+�+XWMO;I��r�;KJv> oZu";�N�oxfRõ�ý�fZºP��~go��(m}hBhBÔB�
Ë®ºB~�Í.ý|o¾wvo+¨.DF\�XW@BGKf-��G7@gJ4o�uUoZµg@gJ4o-C/@BH+� o+¸=f¡ý�õ¡ý�f�jlºPº��(m}hB»�kP�
Ë®ºPÔ4Í.ý|o¾wvo+¨.DF\�XW@BGKfZÀ�o+¸%;KGR@BH�D4A�VFoZµgJKM�o�����f�»�m���mFhB»�~B�

Ë®ºPh4Í.ý|o�¯�o�t�D�V[Jv>+;KXW@BGKf�¨¡>+;I@PG7\ @Pa#q"@BQS@B�B;IH�;I@BA+_S¨�A+GRY+A�XW;IH�JI;Pf��Êb�DPQLY+G7MW�+�P;�]"H+MONP;IG7_RMOV8\���GR;K_R_Kf
T^;�Eâ:�@BG7{-f/m}h�kP»��Ðo

ËÎ»B½4Í�¯|o¼uUo-µgG7;I;KH+MON4DP_RDPH f-��>�\g_Ko?².XWA+MO�+_If��lú?f�m}½Pj�Ô��(m}hBÔPjl�
ËÎ»�mIÍ�¯|o¼uUo-µgG7;I;KH+MON4DP_RDPH f-��>�\g_Ko?².XWA+MO�+_Ifhý�þ/fZkBº4Ô��(m}hBhBÔB�
ËÎ»�º�Í :|o-¯UDPH�;I��D�f�¨#o�w8_R>+MO>�DPG[Dgf-r�o�:�@B{4@B{�D}E�D�fZ¯|o+w1VvD4{�A�G[D�f-DPH���¸=o-]^H+@�f���>l\�_Ko?²�XOA+MW��_If�ý�õ f-C.º�m

��º4½B½B»��

ËÎ»B»4Í�¨#o+NB@PHs¯�éDPG7Q£éDPH�DPH���C�o-q"@«E�DPG�V[> f-��GR@�JPo-u$@}\BoZµg@�JPo+C�@PH+�+@BHsµg;IGKo�¸ ý�ü�÷�f/m}h�º`�(m}hB»BÔB��o
ËÎ»PjPÍ.b%oÎnpo+NPD4H�¸�V7VvD�DPH+��u�o®¸io�¸^H�V[@BH+MWD�f���>�\�_IoZ²�XWA�MW�+_Kf�� ø f�ºBkBºy��m}hPÔB½��

º4j



ËÎ»�k�Í�q=oZ¨�;IH+H+;K{P;K_=D4H+��À�o¼C�o�C/A+Q�XO;K\Pf�¸�²�MWG7_7VUb�@PA+GR_7;LMWH�¨.A+G7Y+A+XO;IH+JK;Pf��Êr�w8¨´��G7;I_7_If�b�DPQLY�GRMW���B;Pf
r�¸�m}h�~PºB�

ËÎ»B�4Í�q=o-��@BXWMxVvDPH�@�DPH+�y¸io-��@BA+�lA+;KVIfZ��>�\�_Io�u$;KNZoq.¡oOfRõlú�f-u%º�mS��m}hBhPÔ��
ËÎ»�~�Í�q=o-��@BXWMxVvDPH�@�DPH+�y¸io-��@BA+�lA+;KVIf�ýU;K@B�+>�\�_IoZu";K_Io-C/;KV7VFoxf��qõ/fZºP~P»���m}hBhPÔ��
ËÎ»BÔ4Í��.oã.¡o-z�MWQS@PVvD4{�MO_If�À�o-²�XWA�MW��r�;KJv> oq÷lþRö f-�Bh���º4½B½B½��
ËÎ»Bh4Í�zLo�zLo�²�\�ad;�DPH��szLo-r�@BH�V[�B@BQS;IG�\Bf-À�o-��XWDP_RQ�D���>�\�_Ioxféý�ü/f/mFÔ�m���m}h�~4���
Ë j�½4Í�zLo�zLo�²�\�ad;4f-zLo-r�@BH�VR�B@BQS;IG7\Pf-DPH+�sý�o�ÀP@«\�JK;Pf�À�o���XeDP_7Q�D���>�\�_Ioxf}ý;ú�f-»B�Bh��(m}h�~B~B�
Ë j+mIÍ��.o�w8G7@B_R>�H+MW{4@«NZf�µg@}N�MW;�V$¸%_7VRGR@BH?oOfhú�fZkP�B���(m}hB�B»��
Ë jlº�Í�uUo¼q�o-¯UGRDPMWJv>�H�DPH f���>�\�_IoZ²�XOA+MW�+_Kfqû f m}»BÔBk��(m}hB��kP�
Ë j�»4Í :|oZ<?>�@BA f�npo¾q=oZrsD�VRV[>+DP;IA+_KfZDPH+���.o-z�QSMOVRGRA+{-f+u$;KNZo�r�@�� o���>�\�_Ioxf¡ú�ü f/m}½�m«k`�ÊºP½B½Pj��
Ë jBjPÍ/npo¾q=oZrsD4V7V[>�D4;IA+_^DPH+��:|oZ<?>�@BA f���>�\�_Io�²�XWA+MO�+_¡t%f¡ý�f mFh�ºPh���m}hPÔBh��
Ë jlk�Í :|oZ<?>�@BA�DPH+�ynpo¼q�oZrsD4VRVR>�DP;KA+_IfZÀ�oZý#;I@B��>l\�_Ko�u$;I_KoOfRöqõ f/mFj�ÔPÔ�mS��m}hPhB½��
Ë j��4Í�uUo r�o-¯#MOH+H+;K\Pf�DPH+�sÀ�o¼b%oZr�JKnðMOXWXWMWDPQS_Ifg��>�\�_IoZu$;KNZoR.¡fRõhú�f-~�mBmBm���m}hPhBÔ��
Ë jl~�Í.b%o¼µ�o-T^�+f-D4H+��¸=o�t�>�D�VRVvD4Jv>�DPGâL7;K;PfZ��>�\g_KoZ��XWDP_RQ�DP_Kf�÷�f-�B½�k`��mFhBh�~B�
Ë j�Ô4Í.µ�o�ýUDPXxV[MW;KGIf�µZoÙÿio�T%DP¶IDPGR;KH+{P@�f�¸io¼b%o�T";KE	;IXWXÊf�DPH+�°¸io���@BA+�lA+;�VFf¡À�oc��XWDP_RQ�D���>�\g_KoOf%ü ø f�jBj�~

��º4½B½B½��

Ë j�h4Í :|oZ<?>�@BA f���>�\�_Io�²�XWA+MO�+_�¸=fqõ f/m}½Bh�ºy��mFhBhB»��
Ë®kP½4Í :|oZ<?>�@BA f���>�\�_Io�²�XWA+MO�+_�¸=fqõ fZºBkgmBm���mFhBhB»��
Ë®kgmIÍ :|oZ<?>�@BA f���o¼¯|o�:�;IA�H+�+f-DPH+�sÀ�o¼ý�o�t	G[DP_7_R;IA�GIfZ��>l\�_Ko�u$;KNZoR.¡fRõ ø f?m«ºP��m���mFhBhB���
Ë®kBº�Í��.oZý#@BXO�+GR;KMWJv>yDPH+�sµ�oZµgG7MW�+>+DPGIf+¸^_7VRGR@B�+>�\�_Io�À�oxf'÷ ø û fZ~P�P»y��m}hBhBkB�
Ë®kP»4Í��.oZý#@BXO�+GR;KMWJv>yDPH+�sµ�oZµgG7MW�+>+DPGIf+¸^_7VRGR@B�+>�\�_Io�À�oxf'÷lûRõ f-�BÔP½y��m}hBhB~B�

ºBk


